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THe GENERAL OUTLOOK. 

The end of 1905 is in sight, and the whole world will soon be 
“taking stock,” and measuring up its gains and losses. Americans 
in this Thanksgiving Week can view the situation with equanimity, 
for the whole course of the past eleven months has been away from 
depression toward activity and prosperity. With enormous crops 
marketing at good prices, and with capital and labor, in bulk, so 
well employed that there is scarcity of both, he would be an un- 
reasonable man who found fault with the circumstances of the 
hour. In the electrical field, there are marked more particularly 
the beginnings of a revival in every branch, so that while last 
year production was far below the average, 1905 has seen a swing- 
ing back of the pendulum, and it may be doubted whether the 
year has not witnessed the largest production of electrical ap- 
paratus, the largest use of current, and the largest demand for 
electrical service ever experienced in the United States. The two 
greatest departments—electric railway work and central station 
supply—have shown a marked improvement of late in every direc- 
tion, and the general cheapening of current has stimulated many 
allied branches of the art. 





Outside of the United States, except Russia, the conditions are 
certainly improved, and in England welcome signs of activity and 
prosperity are everywhere noted. The increased production of gold 
has been a stimulant, and has been appreciated at a time when 
the cruel destruction of war had to be made good. It is a pity 
that the war cloud should have shifted merely from Manchuria to 
Moscow, but it is impossible not to infer improvement in the Rus- 
sian situation from all that is happening. The Russian Empire 
lined up on the side of progress, humanity and constitutionalism 
cannot but be more helpful to civilization and prosperity than it 
has been under a régime that has simply made it a sink for the 
savings of France; and its resources in the hands of a liberated, 
educated people should soon be available as those of Japan, Korea, 
and China are becoming. Never was there a brighter day dawn- 
ing for great engineering and electrical achievement, than that 
dating from the Peace of Portsmouth. 





THe Ownersuip INVESTIGATION. 
Attention has been directed from time to time to the investigation 
that is to be conducted under the auspices of the National Civic 
Federation into the questions of municipal ownership. The idea 
of this investigation is that formulated recently by Mr. H. W. 
Blake when he said before the New York State Street Railway 
Association: “If our present system of caring for public utilities 
is wrong, the sooner such a situation is realized the better; if it is 
right, every good citizen should be placed in a position to con- 


” 


scientiously uphold it.” In other words, what we all need is the 
facts of the case. The arguments pro and con as theories, opinions, 
views, politics, etc., are pretty well known; now is the time for real 
data. The Federation committee will now proceed in its inquiries 
upon just that line, here and in Europe, determining from the 
accountant and actuarial standpoint just what there is in municipal 
ownership. It may take time to accumulate such data, and some 
money, but neither time nor money will be wasted if the sub-com- 
mittees do their work as thoroughly as the membership would indi- 
cate and promise. At any rate we are likely to be spared in future 
some of the fuss and fury of the late Hearst campaign. 

































































930 ELECTRICAL 
PERMANENT Water STORAGE. 

We give in the current issue some account of a rather interesting 
Vermont plant, which is of some importance from being repre- 
sentative of a type which, while now unusual, may become of large 
economic significance. This type is that in which the entire avail- 
able flow, or a considerable proportion of it, is the subject of 
storage, the natural flow of the steam being too small to be of 
any value for all the year round use. If the head is sufficiently 
great and storage area is available it becomes entirely possible to 
store water enough during the period of flood to give a considerable 
working flow distributed over the entire year. Such storage is 
well known in irrigation works and is employed in ordinary water 
supply systems, but is very unusual as a feature of ‘hydraulic power 
development. The Chittenden reservoir with its 435,000,000 cu. ft. 
of storage capacity has only 15 square miles of drainage area, but 
works on a total head of nearly 700 ft., although in the present 
development most of this is, strangely enough, unutilized. At the 
full head the possibilities of storage are very striking since one 
may roughly reckon that a flow of one cubic foot per minute would 
give an output of one electrical horse-power. This means that the 
full storage would give an output of more than seven and a half 
million horse-power-hours, or more than a thousand horse-power 
twenty-four hours per day for every working day in the year. 





And since the output rate from the storage is limited only by the 
equipment provided, it becomes easily possible to carry working 
loads very much larger than this in the ordinary course of elec- 
trical distribution. The one limitation is that the annual demand 
for water must not exceed that which can be furnished by the 
annual rainfall thus impounded. The water shed must be merely 
enough to insure the annual storage after due allowance for seepage 
and evaporation. In this particular instance the annual expected 
rainfall is about 45 in., while the retention of 11.5 in. is enough 
to provide the full amount of storage. There is ample margin 
for safety here. At the head here used a single square mile, as- 
suming half the rainfall to be successfully impounded, would fur- 
nish about 50,000,000 cu. ft. of storage with all which that implies 
in the way of power; and it becomes entirely practicable if the 
topography is favorable to impound the rainfall even in the absence 
of any permanent stream. The long and short of the matter is that 
when one has storage facilities for a year’s supply the natural flow 
of the stream, instead of being the determining factor in power 
development, is a matter of no consequence. The existence of a 
water power under so great a head in New England strikes one at 
first as very singular, but in fact another is even now being de- 
veloped in Massachusetts under somewhat similar conditions, and 
a third and even higher head has been under consideration. 





The particular plant here described required a dam 750 ft. in 
length and 54 ft. in maximum height to secure the necessary storage 
in the upper reservoir, but in other localities a much shorter dam 
would sometimes do the same work. The Chittenden plant has a 
secondary reservoir which is nearly 500 ft. lower than the one 
just mentioned, and which now serves as the source of power under 
about 200 ft. head. This is, of course, a temporary expedient, ‘since 
the main fall is unused, but the necessary five miles of pipe line 
can be added at any time when it may prove profitable. Aside from 
the hydraulic arrangements the plant is in no wise remarkable. A 
search over the New England country would probably reveal several 
localities in which the Chittenden plan of campaign could be suc- 
cessfully carried out, perhaps upon even a larger scale. A similar 
search through the lower Appalachian range, which is rich in 
streams but singularly poor in natural lakes, would also doubtless 
be well rewarded. Any stream which passes through a gorge prior 
to a moderately abrupt but considerable descent gives a field of 
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storage if back of the gorge lies a few square miles of fairly level 
drainage area. If this area rises to 10 or 15 square miles, the 
apparent volume of the stream becomes a matter of very little 
consequence, for it is rainfall as such that is to be stored. It may 
sometimes even happen that the drainage area and the available 
fall may not be upon the same stream. In irrigation works on the 
coast, tunnels are common and streams are carried wherever it 
seems desirable. If in a few miles of pipe a fall of 500 to 1,000 ft. 
can be secured, the cost of flumes and pipe lines drops to a moder- 
ate figure per horse-power, and operations of a character entirely 
different from those usual to Eastern hydraulic works become both 
feasible and advantageous. This Chittenden plant is an object lesson 
of no small value in teaching what can be done with very modest 
natural streams when they are skilfully treated. The annual rain- 
fall represents a tremendous amount of power if it can be utilized 
under a considerable head. Under present conditions it is allowed 
to run to waste during the season of high water, and the lack of it 
is severely felt the rest of the year. In many cases this waste 
seems unavoidable, and so it probably is; but storage is so valuable, 
particularly at high heads, that the ground should be thoroughly 
gone over at the very beginning of every hydraulic undertaking, and 
no fair opportunity neglected. 





ReEFLectors, SHADES AND GLOBES. 

While considerable work has been done in the investigation of 
the absorption and distribution of light from shades, globes and 
reflectors, the data on the subject are much scattered, no small part 
is inaccessible to many who would be interested, and the most 
glaring differences exist in the results of reported test. Usually the 
investigations have been confined to special cases, of which an 
abstract printed last week in the “Digest” on some tests with 
Nernst lamp globes is an example; and the great discrepancies 
in photometric measurements made by different observers and with 
different apparatus combine to make the situation still more unfavor- 
able. Considering the importance when planning illumination by 
incandescent lamps, of knowing what different types of reflectors, 
shades and globes may accomplish in the way of changing the natural 
distribution of light from the bare source, it is rather remarkable 
that the engineering ‘world has so long been content with the 
condition above sketched. The reason is doubtless to be found in 
the indifference not only of architects, but of electrical engineers to 
scientific design in the lighting of interiors. In view of the present 
awakening on this subject, the series of articles on “Reflectors, 
Shades and Globes” by Messrs. J. R. Cravath and V. R. Lansingh, 
now running in our pages, is very timely and will, we believe, be 
much appreciated by readers. 





While these articles naturally will not exhaust the subject, owing 
to the vast variety of electric light glassware on the market, they will 
place on record a large amount of data of the first importance 
in planning illumination. Later the authors will supplement this 
series with other articles discussing the practical applications of the 
data gathered to the lighting of interiors. As the value of engi- 
neering data of this kind lies largely in their use for making com- 
parisons of one reflector, globe or shade with another, the authors 
have drawn all their data from tests made in a single labora- 
tory, which is, moreover, especially well fitted in organization and 
apparatus for photometric work of this class. The tests are, there- 
fore, of greater value for comparisons than if made in different 
laboratories and by different methods and observers. It is, how- 
ever, true that there is little room for the splitting of hairs in 
this class of work, since the variations in performance of different 
reflectors, shades and globes are in most cases extremely wide and 
even rough tests would be a long step in advance in view of the 
present general lack of data on the subject. The immediate prac- 
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tical application of the data given is evident. No one having to 
do with the design or improvement of interior lighting can afford to 
be unfamiliar with the characteristics of the tools he uses to accom- 
plish results. The electrical engineer and the architect, the cen- 
tral station man who has to deal with customers dissatisfied with the 
character of their lighting as well as offer suggestions on new 
work, all can find profit in the data that will be given in this series 
of articles. 





AN Inerricrency=METER ror INCANDESCENT Lamps. 

It is well known that incandescent lamps having filaments of the 
same substance and character are strictly compared only when oper- 
ated at the same temperature. If one lamp filament is operated at 
a certain temperature and another lamp filament is operated at an 
appreciably different temperature, the colors of the two filaments will 
differ appreciably, their sensitiveness to change in terminal voltage 
will be different, and their probable durations of life will be differ- 
ent. The comparison of the two lamps will be rendered complex 
and difficult. If. however, the two lamps could be operated at 
as nearly as possible the same temperature, their behavior as re- 
gards color, sensitiveness to voltage regulation, depreciation in can- 
dle-power with time, and duration of life, would all probably be the 
same. The comparison between the two lamps would become at 
once simple and convenient, even although one be a 100-cp lamp 
and the other be a 10-cp lamp. There is no way of applying 
a thermometer to the filament of an incandescent lamp in order 
to observe the temperature which it attains. In fact there is still 
some range of uncertainty and dispute between physicists as to the 
temperatures attained by incandescent lamps; but it is generally 
admitted that filaments of the same substance, having also the same 
quality of surface, emit equal fluxes of light per unit of surface, and 
consume equal quantities of electric power per unit of surface, when 
operated at the same temperature. Consequently without being 
compelled to measure either the temperature or the surfaces of two 
filaments under comparison, it suffices to ascertain that the ratio of 
total light-flux to total power consumed is the same in each, in order 
to infer that their temperatures are the same. An equivalent propo- 
sition is that the ratio of mean spherical intensity to power con- 
sumed will be the same at the same temperature; or that the mean- 
spherical-candles-per-watt are the same. If the forms of the two 


filaments are similar, it is probable that the mean horizontal candle- ° 


powers will be approximately proportional to the mean spherical 
candle-power; so that for similarly shaped filaments, the tempera- 
tures will be approximately the same when the mean horizontal 
candle-powers per watt are the same. 





For this reason the candle-power per watt is an important criterion 
in the operation of an incandescent lamp. The higher this ratio, or 
the more candles per watt, the higher the luminous efficiency of the 
lamp and the higher the temperature. In the early days of the electric 
lamp industry, when attention had to be concentrated upon suc- 
cessful manufacture rather than upon logical nomenclature, the 
reciprocal of the above ratio, or the watts per mean horizontal 
candle-power, became the criterion of comparative operation and was 
called the “efficiency.” As a criterion of operation, the watts per 
candle was possibly just as good as the candles per watt, and was 
the more convenient of the two because it came out in whole num- 
bers instead of in fractions, and it was somewhat easier to speak 
of “three watts per candle” than “one-third of a candle per watt.” 
By unfortunate oversight, however, the term “efficiency” became 
almost universally attached to watts per candle instead of to can- 
dles per watt, and although most practicians are not really mis- 
led by this misuse of terms, yet it is the usual practice to-day to 
speak of the efficiency of a lamp as the watts it consumes per nor- 
mal mean horizontal British candle-power. The greater the “effi- 
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ciency” of a lamp on this basis, the less the efficiency really is. To 
be logical, the watts per candle should be either an inefficiency or a 
specific consumption of power. 





Notwithstanding the importance of the watts per candle in regard 
to the behavior of an incandescent lamp, there has hitherto been 
no instrument for measuring it directly. The watts have been 
measured at lamp terminals, either by a wattmeter, or by compu- 
tation from the readings of an ammeter and a voltmeter. The mean 
horizontal candles have been measured simultaneously in the photo- 
meter and the ratio of watts-per-candle has been computed from 
these observations. On page 942 of this number, we publish an 
article by Messrs. Hyde and Brooks describing an ingenious form 
of photometer which automatically modifies the readings of an as- 
sociated wattmeter in such a manner as to indicate directly the watts 
per candle upon the wattmeter scale. The article shows that the 
gist of the method is the automatic insertion of a definitely graded 
extra resistance into the voltage circuit of the wattmeter by a pair 
of sliding contacts attached to the photometer carriage. In order 
that the additional resistance should follow the required law, the 
resistance wire is wound upon a frame of definite geometrical form. 
The cartesian co-ordinates of this frame are defined by the scale of 
candle-power on the photometer bar, and by a uniform winding of 
insulated resistance wire on the frame, the resistance included be- 
tween one end of the block and the slider will be proportional to 
the area of the curve under these points. The method thus involves 
the idea of determining the area between a curve and its boundaries 
in terms of ohms resistance instead of in square inches or square cen- 
timetres. The apparatus described is a very simple and ingenious 
solution of the problem, and introduces no room for extraneous 
errors except in regard to the electrical rubbing contact resistance 
in the traveling brushes, which should be negligible with good 
construction and reasonable inspection. We are glad to learn that 
such an apparatus has been constructed. According to the series of 
observations reported to have been made with the apparatus, the 
probable error of a single observation is only one-fifth of one per 
cent considered as a deviation from the results that would follow 
from dividing the observed watts by the observed candle-power. 





It is perhaps open to discussion, and a matter for experience to 
decide, whether the criterion of watts per mean horizontal candle- 
power is of sufficient importance to call for the use of a specially 
modified photometer bench. There is very little doubt that it would 
be of sufficient importance if the filaments tested all had the same 
geometrical form, and, therefore, approximately the same reduc- 
tion factor to mean spherical candle-power. As the authors point 
out, however, it is the mean spherical candle-power per watt that is 
the true criterion of comparative behavior, and since the photo- 
meter bench described is only capable of yielding observations on 
horizontal candle-power the result in watts per candle will have to 
be multiplied by a reduction factor for evaluating the watts per 
spherical candle-power. As soon as it becomes necessary to resort 
to computation with the indications of the apparatus, a part at least 
of its advantages disappears. In any case, however, the same method 
is capable of being applied to a spherical-candle-photometer. The 
only criticism that we have to offer is in regard to the name of 
the apparatus which the authors adopt. We think that instead of 
“efficiency-meter” its name should be either “inefficiency-meter” or 
“specific-consumption meter.” To many this may seem a trivial 
question. It is true that if a person speaks of an efficiency in watts 
per candle we grasp the idea and ignore the contradiction in terms 
just as though a person were to speak of a speed in “hours-per- 
mile.” But we look to the National Bureau of Standards as being 
beyond impeachment either in measurements or in expression, and 
it is to be hoped that the Bureau will avoid placing the seal of its 
adoption upon so glaring a misuse of terms, 
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Suggested Changes in the National Elec- 
trical Code. 





The Electrical Committee of the Underwriters’ National Electric 
Association at its meeting in New York on December 6 will consider 
a large number of suggested changes in the National Electrical 
Code. Among the more important of these are that the grounding 
of secondaries, which is now permissive, shall be made mandatory, 
and that outlet boxes be required at all outlets, whether conduit 
is used or-not. A recommendation of the committee that no single 
pole switches be allowed on any circuit was not approved. A com- 
mittee on high-tension motors reported a large number of recom- 
mendations on this subject. It recommended that a voltage above 
550 be only approved when every practicable safeguard has been 
provided and that plans for motor installation shall be submitted 
before any work is begun; that the motor leads must be of the 
multiple conductor, metal-sheathed type, installed in unlined metal 
conduit, the metal sheath being permanently grounded. 

A number of changes is recommended in the specifications ap- 
plying to the use of flexible tubing. Other recommendations are 
that switches designed for use on three-wire systems shall be marked 
both with the voltage between the outside wires and between these 
and the neutral, together with the number of amperes. Under the 
new head of “Variable-Speed Motors,” it is recommended that in 
the case of motors where speed control is by means of field regula- 
tion, the field regulating resistance shall be so arranged that the 
motor cannot be started under weakened field. Under trans- 
formers a new rule is suggested whereby in central sub-stations 
the casings of all transformers must be permanently and effectively 
grounded through conductors equivalent to copper of not less than 
No. 4 B. & S. gauge. It is recommended that joints in rubber- 
covered wires and cables must be covered with a coating of rubber 
at least as thick as the rubber covering of the conductor, the layers 
of this coating to be cemented together by heating, then covered 
with tape and finally with insulating paint. An interpretation is 
given to a rule covering house services rendering it permissive for 
the inspection department to require that all current entering a 
building must be through a single service cut-out except when 
different systems are employed. In order to protect lamp sockets 
and small wire, for fixtures, pendants, etc., and also to lessen the 
chance of extinguishing a large number of lights if a short-circuit 
occurs, it is recommended that the fuses in branch cut-outs shall 
not have a capacity greater than 6 amp. on a 110-volt circuit. 

Other suggestions are that conductors carrying a current of over 
10 amp. shall not be placed in metal mouldings; that motor-starters 
or main line regulators must stand without injury or alteration a 
current of 50 per cent in excess of the full load motor current for 
one minute when cold; authorizing the use of weather-proof wire 
for house top wiring; not to require protective devices on switches 
in the neutral of a three-wire system; that porcelain bases for link 
fuses be permitted on switchboards; that a special set of rules be 
prepared for theatre wiring; that specifications for wiring electric 
fixtures shall require more space in the shells and arms; that a 
minimum distance of 6 in. be established between gas pipes and 
electric conductors when not protected by approved tubing; that 
all cut-outs be grouped and placed in a cabinet located in an easily 
accessible place; that the rule requiring insulating joints on fixtures 
be abrogated, and that all fixtures shall be grounded; that archi- 
tects be urged to provide properly in modern buildings for the wires 
of signaling systems; that receptacles with open contacts be excluded 
from show windows and other places where similar conditions exist, 
such as display booths, dens, cozy corners, large show cases, etc. 


Potsdam, N. Y., Enjoined from Establishing 
a Municipal Lighting Plant. 








On November 22 Judge Kellogg handed down a decision enjoin- 
ing the village of Potsdam from establishing a municipal lighting 
plant, based upon the act creating the New York State Gas & Elec- 
trical Commission. This act went into effect June 3 of the present 
year, and the municipality had passed a resolution authorizing a 
lighting system on March 21 preceding. The court held that a light- 
ing plant could not be built according to the terms of the resolution 
without obtaining a certificate from the State Commission, for the 
reason that power under the resolution had not been exercised by the 


. 
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expenditure of money or property or the incurring of any obligation 
in the carrying out of the then existing power to establish a lighting 
system. Several applications that had been made to the town trus- 
tees by persons who expressed themselves desirofis of placing con- 
tracts with the village, and which applications had been accepted 
by the trustees, were held by the court to have no significance for 
the reason that they did not specify a definite number of lights, price 
and period of contract. 

This decision appears to have a bearing in connection with the nu- 
merous incorporations for electric lighting and power purposes which 
took place between the passage of the Commission act by the Legis- 
lature and the date when it went into effect. 





Figures on a Municipal Plant for New York. 





At a meeting of the Municipal Engineers of the City of New 
York, at the Chemists’ Club, on November 22, Prof. G. F. Sever 
read a paper or report on the proposed municipal lighting plant. 
This paper rehearsed the course of events since the end of 1904, 
and noted the formation of the commission composed of Prof. Sever 
and Dr. Cary T. Hutchinson to investigate the subject under the 
instructions of the Board of Estimate. The scheme outlined in 
the report is one based on alternating-current supply, without the 
element of a storage battery as reserve or insurance against inter- 
ruption. Three power plants on the water front are proposed: 
one for Manhattan Island, one for Brooklyn and one for Staten 
Island, the first two to be connected. All plants are to have 
turbo-generators, three-phase, 60-cycle, 11,000 volts, with oil 
switches, etc. The various sub-stations are to step down the cur- 
rent to 2,200 volts, with distribution at 230 volts, the cables being 
underground. 

The report includes various plans. One of these, “A,” deals with 
the public electric lighting as it is. Under this estimate it was 
found that a power plant capacity of 10,000 kw was required to 
supply 6,000 arc lamps and a connected load equivalent to 250,000 
16-cp incandescent lamps. The total cost of the power house, sub- 
stations and distributing system was found to be $4,100,000; the cost 
of operation per arc lamp, $75.40; cost per incandescent lamp 
service per kw-hour, 5.15c.; total cost of operation, $906,000. 

The estimate includes neither the cost of construction of ducts 
for cables, nor rental charge for duct space, as the Corporation 
Counsel has informed the commission that the city has the right 
to use all duct space that it requires, free of charge. 

Another report, “B,” was submitted on June 19, 1905, and con- 
tains the plans and specifications of the power stations, which are 
the same for Manhattan and Queens. Between the submission of 
report “A” and report “B,” $600,000 had been appropriated for 
power house sites in Manhattan and Queens and the same had been 
purchased. This estimate, which includes the lighting under “A,” 
and in addition the replacing of all gas, naphtha and other illu- 
minants, in the streets of Manhattan and the Bronx, by electric 
lights, provides for a power house of 15,000 kw capacity and a dis- 
tributing system designed to supply 15,000 arc lamps and 300,000 
16-cp incandescent equivalents, at a total cost of $7,567,000. 

The total annual operating and fixed charges are $1,269,000. The 
proposed plant, it is claimed, would effect a saving, based on the 
prices in effect before the passage of the recent law reducing the 
price of electric power and light, of $434,000. 

Another report, “C,” covers the Boroughs of Brooklyn and Queens 
on the same basis as “A” covers Manhattan and the Bronx. It 
was found that a plant of 10,000 kw capacity would be necessary 
and a distribution system designed to supply 7,500 arc lamps and - 
200,000 16-cp equivalent incandescents, at a total cost of $6,138,000. 
The total operating and fixed charges would be $845,000 or $27,000 
more than it would cost to obtain service for the same number of 
lamps from existing sources of current, under the new prices. 

It is claimed in this connection, however, that the service con- 
templated in this report is superior, both in quality (electricity being 
substituted for gas in all buildings), and candle-power, to that now 
furnished the city. And also that the estimate covers the cost of a 
conduit system consisting of 156 miles of trench, principally located 
in the central part of Brooklyn, where it is desired to place no 
additional overhead wires. Also, that the cost of incandescent 
service is high, the lamps burning on an average only 200 hours, 
as compared to 373 in Manhattan and the Bronx. 
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A report, “D,” includes the lighting under report “C,” and in addi- 
tion the replacing of all gas, naphtha and other illuminants, in the 
streets of Brooklyn and Queens, by electric lights, and provides 
for a power house, of 15,000 kw capacity, and a distributing system 
designed to supply 15,000 arc lights and 200,000 16-cp incandescent 
equivalents. The total cost will be $9,485,000. The total annual 
operating and fixed charges will be $1,424,000. The annual cost per 
are light will be $76.89 and the cost per kw-hour for incandescent 
service will be 13.53c. Taking the exact number of buildings and 
street lamps connected on December 31, 1904, as a basis of com- 
parison, the annual cost of the city lighting for the Boroughs of 
Brooklyn and Queens, from the proposed plant, would be $68,000 
in excess of the cost under the rates fixed recently by the State 
Legislature. It should be borne in mind, Prof. Sever said, that 
as the territory to be lighted becomes more thickly settled, the annual 
cost per arc lamp and kw-hour of incandescent service will de- 
crease. 

As a summary of the above, Prof. Sever said: “It will require 
an investment of $10,238,000 to light the four boroughs of New 
York City, other than Richmond, in accordance with the conditions 
under reports ‘A’ and ‘C’ and $17,052,000 to light them as out- 
lined in reports ‘B’ and ‘D.’ There will be a saving in the cost 
of lighting, even under the new rates passed by the Legislature, 
considering reports ‘A’ and ‘C” of $301,000 and taking reports 
‘B’ and ‘D’ of $360,000; or taking Manhattan and the Bronx alone, 
report ‘A’ will save $328,000 and report ‘B’ $427,600. 

‘A municipal lighting system for the Boroughs of Brooklyn and 
Queens, similar to that provided under report ‘C,’ will make the 
cost of lighting $27,000 greater than under the ruling rates. One 
similar to that in report ‘D’ will make the cost $68,000 greater than 
under the ruling rates.” 


— 2 


Ohio Mechanical, Electrical and Steam En- 
gineers. 





The annual meeting of the Ohio Society of Mechanical Electri- 
cal and Steam Engineers was held in Canton, November 17 and 18. 
The society’s constitution was amended to enable it to hold meet- 
ings outside of the State of Ohio; also to accept as honorary mem- 
bers those connected with the management of plants, whether they 
are engineers or not. 

Among the papers read were the following: “Switchboards,” by 
Henry Jackson, of Steubenville, and “Losses in Power Plants,” by 
Charles N. Harvey, of Zanesville, and topics of special interest to 
the members were brought forward for discussion. Trips were made 
to manufacturing plants at Salem and Alliance. 

Officers were elected as follows: President, W. T. Magruder, Co- 
lumbus, O.; vice-presidents, Oscar F. Rabbe, Toledo, O.; and H. E. 
Stone, Cambridge, Mass.; secretary, F. W. Bullard, Cleveland, O.; 
assistant secretary, H. H. Kelly, Atlanta, Ga., and treasurer, W. D. 
Theobold, Canton, O. The next meeting will be held in Pittsburg, 


Pa., in 1906. 





Wire Conduits for Greater New York. 





After hearing the report of Assistant Chief Engineer Nichols, 
of the Finance Department, the Board+of Estimate of New York 
appropriated last week $175,000 to put underground all electrical 
wires and conduits in the Boroughs of Brooklyn and Queens. The 
Municipal Commission on Electric Lighting, consisting of Cary T. 
Hutchinson, George F. Sever and Nelson P. Lewis, was directed to 
prepare plans for a system of subways in both boroughs to carry 
all underground electrical conductors, including the distributing 
wires of proposed municipal electric lighting plants for those bor- 
oughs. The plans also will cover necessary extensions of existing 
subways in Manhattan and the Bronx. The cost of the work will 
be estimated by the commission. 

In this the Board of Estimate reverses the method adopted years 
ago for Manhattan. In this borough and in the Bronx the subways 
for underground wires were built by the companies, which were re- 
quired to pay annual sums for the privilege. These sums, however, 
are in arrears and much litigation has resulted. By the new method 
in Brooklyn and Queens the city will build the subways and then 
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will make rental charges with the power to dispossess the lessees 
if the rents are not paid. 

The subway companies in Manhattan and the Bronx are the Con- 
solidated Telegraph & Electrical Subway Company, which controls 
the ducts for the high-voltage light, heat and power wires, and the 
Empire City Subway Company, Limited, which controls the ducts 
for the low-tension telegraph, telephone and messenger call wires. 
The Consolidated Subway Company is owned by the New York 
Edison Company, which in turn is a Consolidated Gas property, and 
this point was raised by Mr. Nichols in his report to show why the 
city should inaugurate its own duct system in Brooklyn if it is to 
control the lighting situation of the city. Mr. Nichols estimates at 
fully $2,000,000 the cost of the ducts in Brooklyn. 


———_— 


November Meeting of the American Insti- 
tute of Electrical Engineers. 





The two papers presented at the November meeting of the Ameri- 
can Institute of Electrical Engineers dealt with testing laboratories 
and were largely descriptive in nature. The paper by Dr. S. W. 
Stratton and Prof. E. B. Rosa gave an outline of the history con- 
nected with the establishment of the National Bureau of Standards 
at Washington, and explained the methods by which the work of 
the Bureau is accomplished. The working unit of the Bureau's 
force is the section based upon a definite class of work and headed 
by an expert. For the purpose of administration, these sections 
are grouped into three divisions. The first division, under the imme- 
diate charge of the director, comprises six sections, as follows: 1. 
Weights and measures. 2. Heat and thermometry. 3. Light and 
optical instruments. 4. Engineering instruments. 5. The office. 6. 
The instrument shop. The second division, in charge of the phys- 
icist, also comprises six sections, as follows: 1. Resistance and 
electromotive force. 2. Inductance and capacity and absolute meas- 
urements. 3. Electrical measuring instruments. 4. Magnetism. 5. 
Photometry. 6. The engineering plants. The third division com- 
prises the chemical work of the Bureau, and is in charge of the 
chemist, but has as yet not been subdivided into sections. 

The functions of the Bureau as defined by law include the custody 
and construction of primary standards, the construction of secondary 
standards, their multiples and subdivisions, and the comparison of 
these standards with the secondary or working standards used by 
the public. The Bureau is also authorized to determine physical 
constants and the properties of materials. The relation of the 
Bureau’s work to the manufacture of scientific instruments and ap- 
paratus is very close and important. The Bureau is co-operating 
with the makers of such apparatus in every way possible; they visit 
the Bureau from time to time for suggestions and advice, and are 
regularly submitting apparatus to the Bureau for testing and in- 
vestigation. The major portion of the paper is devoted to a detailed 
description of the various buildings and their equipments. 

The paper by Dr. C. H. Sharp described the practical operation 
of the Electrical Testing Laboratories in New York City. It was 
stated that, although the Electrical Testing Laboratories was formed 
as a business enterprise, it is not engaged in producing any manu- 
factured product. It does not attempt or expect to supplant the 
testing laboratories organized by operating and manufacturing com- 
panies, but rather to supplement them. By abstaining from giving 
advice or rendering opinions, it does not encroach upon the par- 
ticular province of the consulting engineer, while it places at his 
disposal facilities for obtaining such experimental data as he may 
need in his practice. It will thus be seen that the purposes of this 
enterprise are not in the least antagonistic to any other industry or 
established interests, but the establishment is in a position to be of 
impartial service to all. The National Bureau of Standards main- 
tains the primary standards; the Electrical Testing Laboratories 
devotes itself to commercial electrical measurements for the pro- 
motion of electrical industries; thus these two laboratories are 
mutually supplementary, the one undertaking a work which is essen- 
tially a function of government, and the other applying the results 
of such work to productive industries. 

The two papers were discussed by President S. S. Wheeler, Prof. 
F. B. Crocker, Prof. W. E. Goldsborough, Mr. C. O. Mailloux, 
Prof. G. F. Sever, Prof. C. A. Doremus, Mr. William McClellan, 
Past-President John W. Lieb, Jr., and by the authors. 



























































Fires from Electrical Causes. 





The Electrical Bureau of the National Board of Fire Underwrit- 
ers in its quarterly fire report, No. 49, points out the specific dangers 
that lie in a lax enforcement of the rules of the Board by giving an 
account of the electrical fires reported for the three months from 
July 10, to October 10, 1905. Two crosses between high-potential 
and low-potential circuits, and nine between light or power wires 
and signaling systems, have been reported. Twenty fires have been 
caused by short-circuits in interior wiring, six of which were in 
flexible cords. Twenty-two fires were reported due to accidental 
grounding of circuits, of which four were on gas pipes, the result- 
ing arcs burning holes through pipes and igniting escaping gas. 
Nine reports of damage by lightning entering buildings over ser- 
vice wires, were received. Six fires have been attributed to incan- 
descent lamps, in five of which heat from the lamp ignited material 
near by. Five fires were caused by dynamos and motors; two of 
these evidenced carelessness on the part of the attendants. Three 
fires were due to loose connections in electrical fittings. Two 
pole and tree fires were reported. Four reports were received 
of fires due to overheated rheostats in elevator contol apparatus. 

Reports of forty-two other fires attributed mainly to electrical 
heating irons, moving picture machines, and “defective electrical 
apparatus have been received making a total of 115 electrical fires 
that have been reported during the past quarter, the losses aggre- 
gating over $256,403. Reports have been received of 82 fires, 
losses aggregating $959,302, supposed to have been due to electricity, 
but they were not included in the report, as the causes could not 
be definitely proven as electrical, principally because the fires de- 
stroyed the conclusive evidences of their origin. Eleven fires, losses 
aggregating $362,761, reported as due to electricity upon further 
and more reliable investigation, were found to have been due to 
other causes. 


The First Telegraphic Train Dispatching. 








Mr. A. H. Copeland, who for nearly 30 years was agent for the 
Chicago & Alton Railway, at Chenoa, IIl., claims to be the first 
man who ever dispatched a train by telegraphic train orders. When 
the event took place in the early fifties Mr. Copeland little dreamed 
of the far-reaching result of a simple act of kindness. 

It came about in this way: In the winter of 1852 Mr. Copeland 
worked in the post office at Middlebury, Vt., and was also telegraph 
operator, the telegraph offices in those days being generally located 
in the post offices and not in depots. Railways had no telegraph 
service of their own; the trains were operated wholly by time card 
rules which provided that one train would wait at a certain station 
until the other train had passed. If one train was late at the meet- 
ing point the other was required to wait twelve hours or until the 
other showed up. Such a condition existed on the winter morning 
in February, 1852, when the first telegraphic train order flashed over 
the wires. The north-bound train, due to meet the south-bound 
train at Middlebury, was in a snowbank in the Green Mountains 
south of Rutland. The conductor of the south-bound train was 
of course unaware of this, and only knew that he and his passengers 
had before them a wait at Middlebury anywhere from twelve min- 
utes to twelve hours, when at the expiration of the latter time his 
train regained its right to proceed south to Rutland. As the length 
of delay increased, the restless, irritated passengers grew bold and 
wandered uptown from the depot. Some of them straggled into 
the post office and happened to tell Copeland of the delay. The 
operator thought a moment. Then he said, “You bring the con- 
ductor up here and perhaps we can fix it so that you can go on to 
Rutland without waiting for the north-bound train.” The conductor 
demurred, but finally acceded to the demand of his irate passengers. 
Upon arrival at the post office Mr. Copeland handed him a message 
from his superintendent at Rutland. It read something like this: 
“North-bound train in snowbank south of here. You come on down 
to Rutland and I will not let any train go north until you arrive.” 
Mr. Conductor read his order, looked Copeland straight in the eye 
and said, “I am afraid to do this. I might be taking a chance. 
How do I know it’s genuine?” Copeland quietly replied, “I'll ride 
on the engine to Rutland.” That settled it and the train went on 
its way, the passengers rejoicing and heartily thanking the operator, 
who kept up a wonderful amount of thinking while quietly sitting 
in the cab from Middlebury to Rutland. 
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It was not until 1868 that Copeland went to the Chicago & Alton, 
where he found in full effect the perfected result of his original and 
accidental use of the telegraph in the movement of railway trains. 





Trees and Electric Pole Lines. 





In an address before the American Civic Federation at Cleveland, 
Ohio, Mr. Henry Clay Weeks said: “In New York State two de- 
cisions, in the same case, of the Supreme Court, applying to the 
whole State, have been recently gained which declare that the use 
of the highways for telephone purposes (for instance) is not a 
proper use of the road and that a trespassing company on a rural 
road owned by a person can be ousted though the company hold the 
proper permits of street officials. Such a damaging decision was 
far-reaching in its effects and was earnestly and lengthily delayed by 
the tactics of the company. The case was not appealed by the com- 
pany, and hence it is assumed that it accepts as the law what it always 
knew was a law. In the case of electric light companies which have 
a contract to light a street (to add to its further usefulness) the 
case is different, but probably not different if the pole line is for 
private use or simply for corporate gain. Hence, it is preferable 
to light streets with the more pervasive light from Welsbach burners. 

“Use self-protection, and unless the men are very indiscreet they 
will yield. An instance near the writer illustrates: Recently a 
gentleman of means and standing told linemen if they put up a 
pole in front of and on his ground he would chop it down. They 
did it and he went with his man and shortly nearly severed the 
great pole. Then the company removed it a few inches away, 
compensating the other owner by the free use of a telephone, under 
the guise of his allowing a pay station on his place. Thus is it 
frequently shown that standing on one’s rights secures them. 

“And then even use sentiment—arouse it by every proper means 
and teach thoughtless people of the beauty and value they are al- 
lowing to be sacrificed for corporate greed. Arouse them to the 
importance of the moral issues where companies manipulate pliant 
public officials, Tell them truly that such courses carried to their 
ultimate end, will drag our country to ruin. Our contest is against 
the tree butcher—and to make it effective it is against overhead 
wires where possible and against the threatening evil of the cor- 
porate control of public officials by unworthy means in this contest.” 





Argentine Underground Roads. 





Argentina has passed a law providing for the construction of a 
system of ‘underground railroads in Buenos Ayres. Under the pro- 
visions of the bill the municipality will be authorized to concede 
the construction and exploitation of a system of underground elec- 
tric railways for the service of the city and such other branches as 
may in succession be deemed advisable. The terms of the con- 
cession are as follows: 

First. The contracting party shall construct the works at its own 
expense and in accordance with the plans approved by the executive. 

Second. The contracting party shall also pay for all lands expro- 
priated for tracks, stations, shops, etc. 

Third. The contracting party shall administer and exploit the 
lines at their own expense and risk for a period of not more than 
forty years, at the end of which time they, with all their tracks, 
stations, shops, rolling stock, etc., shall become the property of the 
municipality. 

All material intended for the construction and exploitation of 
these lines shall be admitted free of duty. 

It is reported that German capital is already interested in this 
matter. 


o> — 





British Association. 





The general committee of the British Association has decided to 
accept the invitation of the Leicester Corporation to hold the 1907 
meeting of the association in that town. An invitation having the 
same object in view was received from Dublin. The committee 
expressed the hope that the invitation to meet in Dublin might be 
renewed at an early date. 
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The Open Shop. 





In The World’s Work for December, Isaac F. Marcosson de- 
scribes the battle for the open shop, and thus sums up the results of 
the year’s work of the associations of employers: 

The end of the year finds a bristling battle line between employer 
and employee extending to nearly every state. ‘The large results 
of the fight for the open shop are these: 

(1) The employer has learned the value of organized opposition 
to excessive union demands and is securing control of his shop or 
business. 

(2) The power of the walking delegate as a disturber of peace 
and industry is passing. 

(3) The non-union worker now knows that he can be protected 
in his constitutional right to work where he pleases. 

(4) Organized labor is on the defensive instead of the offen- 
sive. 

(5) The labor agitator has been taught to respect the law. 

The employers do not maintain nor wish that labor unions should 
be destroyed; nor do they question the right of temperate and con- 
structive (not destructive) organization. They have proved, too, that 
the union and the non-union man can work in peace side by side un- 
der free and fair conditions. This is industrial democracy. 





Electrical Engineers of the Times—XXXVIII. 





MR. I, A. TAYLOR. 

Irving A. Taylor was born in Scotch Plains, N. J., October 20, 
1874. After finishing a common school course he entered at the 
age of fifteen the shops of the C. & C. Electric Company, where he 
served three years, passing through all of the various departments 
and learning the use of tools and of his hands. After this period 
of apprenticeship work he joined the Edison Electric Illuminating 
Company, of Brooklyn, N. Y., with which he remained for nine 
years. His first duties here were in connection with isolated plant 





IRVING A. TAYLOR, 


and motor power work, and later on with construction work at 
the company’s new Union Station. During this employment his 
nights were spent in studying mathematics and various physical 
and mechanical branches of knowledge in the evening high schools 
of New York City and at the Pratt Institute in Brooklyn. At the 
same time a course of reading was followed in literature, science 
and every branch of engineering. 

Leaving the Brooklyn Company, Mr. Taylor went with the Lachine 
Rapids Hydraulic & Land Company, of Montreal, Canada, where 
he served as wireman, foreman, superintendent of meters, engineer 
and assistant general superintendent. During this engagement he 
took full advantage of the very broad opportunities afforded for 
obtaining a wide knowledge of alternating-current station engi- 
neering. This work was followed by considerable experience in as- 
sociation with Mr. Albert B. Herrick in the installation of station 
plants and in consulting work, including the construction engineer- 
ing of an artificial ice plant and the testing of the Mechanicsville- 
Schenectady plant for the hydraulic contractors. Engineering work 
for the Lachine Rapids Company was then again taken up, includ- 
ing an extended investigation of lightning and static charges and 
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protection, a peculiar local electrolytic action on lead cable sheaths, 
and a number of other matters involving original investigation. 
Still another line of work was in the investigation of problems in 
relation to the handling of anchor and frazil ice. 

Upon his return to this country in 1902, Mr. Taylor acted for a 
time as New York engineer of the Bullock and Wagner Companies, 
during which he installed many large plants in the East, including 
a polyphase plant at Niagara Falls. Subsequently he opened an 
office in New York and made numerous investigations, tests, etc., 
in connection with electrical, steam and pumping propositions. 
During the last winter considerable of his time was spent in inves- 
tigation of conditions at several Canadian hydro-electric plants. 
Mr. Taylor is now general superintendent of the St. Lawrence 
Power Company at Massena, N. Y., this plant having at present a 
capacity of 25,000 hp. 

Mr. Taylor has written for the technical press occasionally and 
for some years has been a member of the American Institute of 
Electrical Engineers. 


CURRENT NEWS AND NOTES. 


TELEPHONE CORNS.—According to a Pittsburg dispatch tele- 
phone girls in that city are deserting their places because they find 
that the constant wearing of a receiver produces corns on their 
ears. 








MEETING AT THE ELECTRICAL TESTING LABORA- 
TORIES.—Undoubtedly the most successful meeting ever held by 
the New York Section of the American Electrochemical Society took 
place on Thursday last at the Electrical Testing Laboratories, 8oth 
Street and East End Avenue, New York City. The meeting was 
extremely well attended and after some introductory remarks by the 
chairman, Dr. Charles A. Doremus, Mr. J. W. Lieb, Jr., president of 
the Laboratories, explained the history of the institution laboratory 
and its relation to the Edison companies, emphasizing the absolute 
independence of the Testing Laboratories from any commercial rela- 
tions. Dr. Clayton H. Sharp and Mr. W. S. Howell explained in 
very interesting speeches the leading general ideas of the arrange- 
ment of the laboratory and of the work which is there being per- 
formed. While by far the most important work of the laboratory is 
still the testing of lamps, the equipment is so complete that almost 
any electrical tests desired are easily performed there. Rooms are 
also available, it was stated, that may be rented to inventors and 
those who want to make their own tests. Then followed a thorough 
inspection of the laboratories beginning with the top floor and end- 
ing in the basement, where refreshments were served. The equip- 
ment of the laboratories was described in full by Dr. Sharp in our 
issues of January 7, 14 and 21, 1005. 


THE NEW HAVEN LOCOMOTIVE.—With regard to the sin- 
gle-phase locomotives of the Consolidated Railroad, the Boston 
Herald of November 24 has the following dispatch from New Haven, 
Conn.: “In regard to the type of electric locomotives to be used 
by the New York, New Haven & Hartford Railroad Company in 
its New York terminal service, an explanation has been made at 
the offices of the company in this city. The explanation appears in 
a letter of B. G. Lamme, chief engineer of the Westinghouse Com- 
pany, who says that the equipment for the locomotives to be used 
has a high-class direct-current arrangement, also adapted for oper- 
ation on an alternating current. The style of locomotive is in 
reality designed for the very highest class of direct-current service, 
but it will operate successfully on an alternating current. It is 
further explained officially that in this way the New York, New 
Haven & Hartford Company secures an option between the two 
kinds of current. The company, under its arrangement with the 
Westinghouse Corporation, is not compelled to accept the 25 loco- 
motives contingently ordered unless, after an initial test of a single 
locomotive, it is shown that they will work successfully. The test 
locomotive will be put in operation in a few months. As to the 
style of cars to be used in the New York terminal and suburban 
service, and whether they are to be of a fire-proof character, Presi- 
dent Mellen makes the statement that his company will do what- 
ever is necessary for the accommodation of the public patronizing 
his lines, and that the cars will conform to the New York Central 
standard, with such improvements as have been made in electrical 
traction subsequent to the placing of the New York Central’s orders.” 
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NEW YORK ELECTRICAL SOCIETY.—At the November 
meeting last Wednesday of the New York Electrical Society, Mr. 
O. S. Lyford, electrical engineer of Westinghouse, Church, Kerr & 
Co., gave a lecture, illustrated by lantern slides, on the “Electrifica- 
tion of the Long Island Railroad.” The details of the electrification 
of this system were given in these columns in the issue of Novem- 
ber 4. 





HEATING WARSHIPS.—With regard to our recent comment 
on the possibility of heating the British man-of-war Drake, on the 
bitterly cold night when the ball was given by Prince Louis of 
Battenberg, Mr. Max Loewenthal, the electrical heating expert, 
writes us that he visited the Drake two days before the ball and 
suggested to the officer in charge of the arrangements the use of 
luminous radiators as best suited for the heating of the open-air 
improvised ballroom. It is a great pity this timely and pertinent 
advice was not taken, as the cold air did much to lessen the success 
of that brilliant function. 

CLEVELAND THREE-CENT FARES.—At Columbus, Ohio, 
on November 28, by a decision of the Supreme Court, Mayor Tom 
L. Johnson, of Cleveland, won a victory in his fight for three-cent 
fares. On one ground or another all the other franchise ordinances 
granted by the Cleveland City Council proposing three-cent fares 
have been set aside by the courts in litigation inspired by the oppo- 
sition companies. The court has reversed the judgment of the 
Circuit Court of Cuyahoga County in the case of the Forest City 
Railway Company and E. A. Greene vs. W. J. Day, and dismissed 
the petition of the plaintiff. This, it is said, is final. 





STARTER FOR MERCURY-VAPOR DEVICES.—Two patents 
issued November 21 to Mr. Peter Cooper Hewitt relate to the 
method of starting mercury-vapor devices by electromagnetically pro- 
jecting a stream of mercury from one electrode into contact with 
another electrode. The negative electrode, which is at the bottom of 
the lamp, consists of mercury contained within a cylinder or socket. 
Above the cylinder is located an armature of soft iron, annular in 
form and coated with glass. The armature floats in the mercury. 
Outside the chamber containing the mercury is placed an actuating 
coil so located that when current flows through it the armature 
will be drawn down, causing a piston to enter the lower cylinder and 
to force a stream of mercury upward through a perforation in the 
piston and into contact with the upper electrode. 





STEAM TURBINE MODELS.—In a decision by Judge Waite, 
the Board of United States General Appraisers has sustained a 
protest filed by G. W. Sheldon & Co., of New York, it being held 
that samples or patterns of portions of steam turbines are entitled 
to free entry under the provision in the Dingley tariff law for 
“patterns for machinery.” Collector Stranahan assessed the articles 
under Paragraph 193, which provides for “manufactures of metal” 
with duty at the rate of 45 per cent ad valorem. The merchandise 
consisted of various articles of steel or other metal illustrating the 
construction and assemblage of the blades of a steam turbine engine. 
Judge Waite says in his decision for the board that the articles are 
in no sense molders’ patterns, but are used after the manner of 
models as instruments or tools in the practical operation of man- 
ufacturing the machine. It is understood that the actual importers 
are the Allis-Chalmers Company, which concern intends to use 
the models in the manufacture of its steam turbines. 





SINGLE-PHASE INDUCTION MOTORS FOR TRACTION. 
—Two patents issued November 21 to Mr. A. G. Davis on appli- 
cations filed April 4, 1898, describe a system by means of which 
single-phase induction motors may be rendered applicable to rail- 
way work. The system involves the use of two motors connected 
electrically in tandem and having their rotors mounted on the 
same shaft. The primary of the one motor is wound to receive 
single-phase current, while its secondary and both the primary and 
secondary windings of the second motor are of the polyphase type. 
A striking feature of the equipment resides in the means employed 
for producing a revolving field in the single-phase motor, even when 
the active rotor is stationary. This motor is provided with a so- 
called flux screen, which is independently rotatable in the air-gap, 
and contains a short-circuited squirrel-cage winding. When this 
screen is set in rotation the e.m.f’s generated within it cause cur- 
rents to flow, which produce a certain quadrature field which gives 
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torque to the flux screen, and it at once accelerates approximately 
to synchronism. The quadrature field is proportional to the speed 
of the flux screen, and at synchronous speed it is equal to the 
main single-phase field. These two fields are in quadrature both in 
time and in space, and they combine to produce a true revolving 
field. The action of this revolving field upon the polyphase sec- 
ondary winding is the same in all respects as though the field were 
produced by a polyphase primary winding, and the two motors 
when connected in tandem operate as though they were polyphase 
machines, and reach a limiting speed. at one-half of synchronism. 
The flux screen, which is intended to revolve continuously, 1s 
placed in operation initially by means of a miniature split-phase 
motor. 


GEORGE WASHINGTON UNIVERSITY.—The plans for the 
development of the George Washington University at Washington, 
D. C., have already been described in these pages, and a large 
amount of work is being done this winter to put them into effect, 
so far as relates to the curriculum. Recent additions to the faculty 
of graduate studies are as follows: Henry Larcom Abbot, U. S. A., 
retired, member of the Board of Consulting Engineers for the 
Panama Canal, professor of hydraulic engineering; George Lansing 
Raymond, late of Princeton, professor of esthetics; Edward Ben- 
nett Rosa, physicist of the National Bureau of Standards, professor 
of physics; Brig.-Gen. George Miller Sternberg, U. S. A., retired, 
professor of preventive medicine. These professors will assist in 
supervising the work of graduate students in their respective 
branches. The Washington College of Engineering has been in- 
corporated under the same act amending the charter of the university. 
The head of the college is a dean and its affairs are conducted 
similarly to those of Columbian College. The first board of ten 
trustees comprises John M. Wilson, Bernard R. Green and Charles 
Whiteside Rae, who serve until June, 1908; Thomas M. Chatard, 
T. Commerford Martin and Otto H. Tittmann, who will serve until 
June, 1907, atid John B. Larner, Charles D. Walcott and John Joy 
Edson, whose terms expire in June, 1906. In the course of this 
college and of the Columbian College proper is embraced the un- 
dergraduate work of the university, the Columbian College, includ- 
ing all courses in arts and pure science leading to the degree of 
B.A. and B.S., and the Washington College of Engineering, em- 
bracing the technical undergraduate courses leading to the degree 
of B.S. in civil, electrical and mechanical engineering. 





LONG-DISTANCE TELEGRAPHY.—We have received from 
the electrical engineer’s branch of the General Post Office, Mel- 
bourne, Australia, an account of long-distance telegraphic work on 
Australian lines Sunday, September 24. The circuit nearly encircled 
the continent, from Cape York on the northeast tip to Broome on 
the northwest. The length was 6,6011%4 miles, in which there were 
13 repeating stations. The experiments were begun at 11 a. m. Mel- 
bourne, Sydney, Brisbane, time, which under the prevailing zone 
system was 9 a. m, at Perth. Adelaide, Melbourne, Sydney, Bris- 
bane and Townsville were in attendance and ready at the former 
hour and greeted each other. Cape York was then joined to the 
circuit, the signals to and from being clear and firm. Owing to 
an unexpected delay at Eucla, which is a main repeating station 
situated on the Great Australian Bight, Perth was not in a posi- 
tion to communicate with Melbourne and the other capitals until 
I2 noon, but when he did appear there was no difficulty in speaking 
through to Cape York freely and well: Broome, a duplex station, 
1,406 miles distant from Perth, was then connected to the circuit 
and it and Cape York passed the time of day and carried on a con- 
versation for 15 minutes, at a key speed of 20 words per minute, 
without the least sign of lag in the signals. Broome stated that 
the temperature was 100° in the shade there, while Cape York set 
it down at 80 at that end. The signals passed from one terminal sta- 
tion to the other splendidly, annihilating distance in a most pro- 
nounced manner, and amply demonstrated to the satisfaction of all 
concerned that through telegraph working from one end of Australia 
to the other was a practicable feat. With the arrival of this suc- 
cessful issue the terminal stations were taken off, the intermediate 
circuits were dismantled, and the experiments came to an end. 
The following were the technical officers principally concerned in 
the test, viz.: Messrs. Jenvey and Diercks, at Perth; Mr. Unbe- 
haun at Adelaide, Messrs. Howard and Fitzgerald at Melbourne, 
Mr. Nelson at Sydney, Mr. Hesketh at Brisbane, and Mr. Murphy 
at Townsville. 














A. S. M. E—The American Society of Mechanical Engineers will 
hold its fifty-second meeting in New York City December 5-8, in- 
clusive, as already noted in these columns, and a large attendance 
is expected. The Edison auditorium of the New York Edison 
Company will be the center for some of the sessions. 





ST. PETERSBURG STRIKE.—A despatch from St. Petersburg, 
dated November 22, in regard to the labor disturbances in that 
city states that an extensive lockout has been declared in the engi- 
neering and metal industries consequent on the Admiralty closing 
the Neva works. It was reported that the Westinghouse works 
were to be closed also. 





OWNERSHIP IN INDIANA.—According to a bulletin of the 
Indiana Bureau of Statistics, in 1905, 32 cities of the 84 in the 
State owned their electric light plants and 52 cities were lighted 
by contract with private parties. The entire cost of lighting for 
all the cities was $890,666.44. The cost of the 32 cities was $320,- 
327.61, and for the 52 cities $570,338.83. 





THE CHRISTMAS TREE.—The Country Life in America for 
December has the following: “The family were afraid to have can- 
dles on the Christmas tree because of all the little children, so 
they used colored electric lights. The tiny little batteries that can 
be bought in a store did not make a sufficiently powerful light, so 
they hired a 4o-hp gasolene automobile to come and stand outside 
the door, attached the electric bulbs to the batteries, and got all 
the light they wanted.” 


MURGAS WIRELESS TEST.—A test took place of the Murgas 
wireless telegraph system last week between Wilkesbarre and 
Scranton, when a number of messages were successfully exchanged 
over that distance, some of the messages being in Latin and Slovak. 
Lieut.-Com. S. S. Robinson was present on behalf of the United 
States Navy. <A speed is said to have been reached of 45 words 
per minute. The current used was 7 amp. on the low-tension side 
and this was afterward reduced to 3 amp. Prof. A. W. Goodspeed, 
Mr. E. W. Stevenson and other experts were in attendance. 


TURBINES IN THE NAV Y.—It is stated from Washington 
that the Bureau of Steam Engineering of the Navy Department 
wil] conduct an official efficiency and steam economy test of a 1,200- 
hp Curtis turbine erected for demonstration purposes at the works 
of the Bliss Company in Brooklyn, N. Y. There are many questions 
involved in the adoption of this type of machinery in place of the 
ordinary reciprocating engines, and the experts who have charge 
of the designs of the machinery of the battleships are making a 
full inquiry into the whole subject. It is for this purpose that a 
board of naval engineers will visit the Brooklyn plant and observe 
the test early in December. The bureau will detail the board to 
conduct the test on the invitation of F. T. Bowles, formerly chief 
constructor of the navy. 


GASOLINE-ELECTRIC CAR.—A special dispatch from Balti- 
more, Md., of November 23 says: “General Superintendent Bent, 
of the Baltimore & Ohio Railroad, and Superintendent of Motive 
Power Gibbs, of the Pennsylvania Railroad, were among the railway 
officials who went on a shor: trip out of Philadelphia to-day to test 
a new electrical locomotive designed to replace the ordinary steam 
locomotive, especially on branches and spur lines. The new engine, 
which is capable of making fifty miles an hour, and which is of a 
peculiar type, is the invention of Lars Nelsen. It was built at the 
Brill Car Works, Philadelphia, by the Strang Gas Electric Company, 
of New York. The equipments consist of an 80-hp gasoline engine 
connected to a 50-kw Westinghouse generator, supplying a storage 
battery of 103 cells of two and one-half volts each. It is understood 
that the test was satisfactory.” 


A NEW INDUSTRIAL CITY .—It is stated from Trenton, N. J.,, 
that John A. Roebling’s Sons Company is to build at Kinkora, ten 
miles south of there, a city for the housing of its employes. Arrange- 
ments have been completed for the erection of three workingmen’s 
hotels and nearly a hundred private dwellings, in addition to the 
big hotel and the half hundred houses already erected. These build-— 
ings will be used exclusively for the housing of the company’s em- 
ployes who will work in the new rolling mill plant soon to be put 
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in operation at Kinkora. The building of the mill and the com- 
pletion of the city will represent an outlay of more than a million 
dollars. All of the work is to be done in less than a year. Paved 
streets, private water and gas plants, electric lights, schools, churches, 
a library and other adjuncts of a modern city will be provided by 
the Roeblings, all for the use of the workingmen.' None of the 
property will be sold and all of the houses will be rented at a very 
moderate rate. 


COST OF AUTOMATIC TELEPHONY.—Mt. C. E. Tarte, gen- 
eral manager of the Citizens’ Telephone Company, of Grand Rapids, 
Mich., -has recently issued an interesting statement as to the relative 
cost of manual and automatic telephony. The manual exchange 
for the year 1903, with an average of 4,977 telephones during the 
year, cost $9.40 per telephone, as follows: Exchange labor, $32,- 
120.28; inspection department, $8,039.38; maintenance wagon and 
reconstruction wagon, $6,648.57; a total of $46,808. The automatic 
exchange for the year ending June 30, 1905, with an average of 
6,119 telephones, cost $4.60 per telephone, as follows: Exchange 
labor, $3,601.42; switchboard men, $5,981; inspection department, 
$10,720; maintenance wagon, $4,440; reconstruction wagon, $3,440; 
a total of $28,182.42. It is noted that the automatic exchange oper- 
ated an average of 1,142 telephones more than the manual. With 
the same number of telephones in operation the total cost of the 
manual system would have been $57,543.03, against $28,182.42 for 
the automatic, a difference in favor of the latter on an average of 
6,119 telephones of $29,360.61. 


A HUDSON EXPOSITION.—About 200 business and profes- 
sional men of New York gathered at Carnegie Lyceum last week 
to formulate plans for a permanent exposition in New York, to 
begin in 1909, when the three hundredth anniversary of the discovery 
of the Hudson River is to be commemorated. The meeting, pre- 
sided over by John R. Van Wormer, president of the Lincoln Trust 
Company, decided to appoint an executive committee of fifteen to 
investigate the project. George N. Kingsbury directed attention to 
the fact that there are 200,000 strangers in New York every day 
from whom support might be secured. Dr. E. Parmley Brown said 
that J. P. Morgan & Co. would act as treasurer of a fund to be 
raised, and that Miss Helen Gould and others of prominence would 
serve upon committees. The idea of the exposition is contained 
in this extract from the resolutions adopted: “The proposed cele- 
bration should take the form of a permanent international exposition, 
to be opened in 1g09 and to continue annually thereafter, not a mere 
ephemeral world’s fair, but a permanent and significant enterprise, 
which shall offer such a panoramic registry of the world’s ‘progress 
in all directions as to make it the object of continual pilgrimage 
from all parts of the world, and a perpetual stimulus to inventors, 
discoverers, scientific research, and all industrial, economic, intel- 
lectual and moral progress.” 


LIGHTING IN DENVER.—With regard to the development of 
lighting at Denver, Colo., the local Post says: ‘With the plans 
going forward for the additional municipal lighting that will make 
Denver the rea) “City of Lights,’ we should not overlook the fact 
that the business men were the first practical exponents of the new 
idea. Their displays of lights, almost countless now on the down- 
town streets, were the first practical step toward making the city 
beautiful with lights. They have practiced what we all have 
preached. The desire for lights for commercial purposes grew upon 
the business men almost imperceptibly, so they say. Before they 
knew it they found that lights were one of the most effective ad- 
vertising mediums. Those who adopted the lights told of increased 
business, of an indescribable feeling of greater cordiality produced 
between merchant and patron. Their neighbors heard of this; they 
began to consider. The result is evident on every business street, 
and even into the residence sections and the suburbs. Drug stores, 
groceries and other smaller business houses far out from the heart 
of the city have their light signs, have their windows illuminated by 
numerous electric bulbs. It must be to the interest of them all or 
they would not continue the use of the lights. They benefit, the 
people benefit, because the lights form a pleasing break in walking 
through streets made more or less dark by the foliage. The ‘City 
of Lights” soon will be a reality, one of the best that has ever be- 
fallen Denver.” 
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BORNEO CABLE.—The Commercial Cable Company’s new cable 
between Makasser, Celebes, and Balikpapan, Borneo, was opened 
for business last week. 


BERLIN SUBWAY.—The municipality of Berlin voted to build 
an underground railroad from the north to the south of the city. 
The line, which will cost about $13,750,000, will be electrical and will 
be operated by the city. The measure still requires the sanction of 
the town council. 


ELECTRIC HEATING.—A lecture on “Electric Heating” will 
be given by Mr. W. S. Hadaway, Jr., before the Electrical Engineer- 
ing Society of Columbia University, New York City, in room 301, 
Engineering Building, on the evening of December 6, at 8.15 o’clock, 
to which all interested are cordially invited. 


LIGHTING PARIS CABS.—A cable dispatch from Paris, of 
November 18 says: “Travelers by taximetre cabs are shortly to en- 
joy the advantage of electricity. By means of an ingenious auto- 
matic machine, into the slot of which a ten centime piece is to be 
dropped, the interior of these cabs will be illuminated by electricity 
during a space of ten minutes.” 





WORCESTER POLYTECHNIC INSTITUTE.—By the will of 
the late Stephen Salisbury, the Worcester Polytechnic Institute re- 
ceives a bequest of $200,000. This money comes without restrictions 
of any kind on the part of the testator. In addition to this bequest 
Mr. Salisbury, at the time of his resignation a few weeks ago from 
the presidency of the board of trustees, made an additional gift to 
the Institute of $100,000, to be paid immediately. 


LEADING-IN CONDUCTOR.—A patent granted November 21 
to Mr. Peter Cooper Hewitt describes an interesting leading-in con- 
ductor for a mercury vapor tubbe, which method also appears ap- 
plicable to other uses where large currents are to be introduced into 





a closed glass receptacle. The periphery of a disk of platinum is 
sealed into the edges of an opening in the glass receptacle, as shown 
in the figure. To reinforce the disc a copper plate is brazed to the 
two exposed surfaces. 


LIGHTING AT HAVANA, CUBA.—The Havana Gas & Elec- 
tric Company is showing up-to-date methods by placing an electrical 
engineer at the disposal of its customers every day from 10 to 12 a.m. 
and from 2 to 4 p.m. In its notice to the public it said it was its 
business to sell current and that if it induced its prospective patrons 
to install apparatus, through consultation with its engineer, free 
of charge, they would both be benefited. Such a policy ought to 
bring it unusually good business. The new president, Edmund G. 
Vaughan, seems to be trying out many good ideas of this nature. 





A NOVEL SHIP PLANT.—The American Shipbuilder, discuss- 
ing ship plants, says: “The Canadian exploring steamer Arctic 
(Captain Bernier), which has made an extended voyage North 
Poleward, is provided with a novel electric light installation. Since 
fuel cannot be obtained for the generation of steam, and as the ship 
will have to spend many months in darkness, it was decided to install 
an air-compressor plant which is being operated by a windmill. 
The compressed air is then used to drive the generators, which in 
turn furnishes current for charging the storage batteries used for 
lighting the vessel.” We should like to be advised whether our 
readers know of any other such plant. 


INVITATION TO ENGLAND.—We learn that arrangements are 
being made by the Institution of Electrical Engineers to entertain in 
Great Britain in June, 1906, representatives of kindred societies 
from the Continent and the United States. Official invitations have 
been sent to the American Institute of Electrical Engineers, the Ca- 
nadian Electrical Association, the Associazione Elettrotecnica Ital- 
iana, the Elektrotechnischer Verein, the Verband Deutscher Elektro- 
techniker, the Schweizerischer Elektrotechnischer Verein and the So- 
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shall be spent in London, and then a tour be made of the prin- 
cipal industrial centers of the United Kingdom. 





ELECTRICITY FOR SIMPLON.—Advices from Geneva, Switz- 
erland, state that the Swiss Federal Council is now considering the 
possibility of ‘using electricity as the traction force in the Simplon 
Tunnel instead of steam, and for this has sent to Italy a commis- 
sion accompanied by M. Zemp, the state engineer, who has just 
reported. The plan of electrifying the road through the tunnel 
is now considered ‘feasible, as the power plants in Brigue alone 
can furnish sufficient force for the south side of the tunnel. It is 
intended to utilize some of the power belonging to the electric rail- 
roads in the north of Italy for the same purpose, and it is prob- 
able that the inaugural train, propelled by electricity, will go through 





CAB CALL TELEPHONES.—Note was made in these columns 
recently of the calling of cabs in London by telephone. This 
system of calling cabs by telephone to cabmen’s shelters, tried 
experimentally in London by the Post Office Telephone Department 
some months ago, is proving so successful that the scheme is be- 
ing gradually extended. By arrangement with the committee of the 
Cabmen’s Shelter Fund the system was first established at Hamp- 
stead, where, especially in wet weather there are numerous calls 
for cabs over the telephone on Sundays. Arrangements are being 
made to apply the scheme more extensively. It is to be noted that 
while arrangements have been made to receive telephonic messages 
at the shelters no messages may be transmitted from them. The 
esystem is not in use in the city for the reason that no cabmen’s 
shelters exist within its boundaries. 


HYPNOTIZING BY TELEPHONE is not a new thing, but has 
been little heard of lately. A cable dispatch from London of No- 
vember 18 says: “Remarkable experiments in the way of hypnotizing 
have just been carried out in the Savoy Hotel by Frederick Fant 
Abbott. The experiments were conducted in the presence of a 
considerable number of medical men. Mr. Abbott introduced a 
young Scotchman named Mackie, whom he had hypnotized seven 
times during the previous fortnight. After passing his hand over 
the face of the subject Mr. Abbott soon reduced the man to a 
passive state, and then, accompanied by one of the medical men, he 
left the building and from a distance of two miles telephoned to the 
hotel in which the seance had been held. When the bell in the 
hotel room rang Mackie went to the telephone, and, with a shud- 
der, fell back quite unconscious. Mr. Abbott had commanded him 
over the telephone to go to sleep, and Mackie remained in a hyp- 
notized state until Mr. Abbott returned and woke him up.” 
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ONE TELEPHONE DIRECTORY.—It will of 
our readers to know that about 2% pounds is the weight of the 
October issue of the New York Telephone Company’s directory. 
Almost a quarter million names of subscribers are shown jn the 
book. About one-half this number are subscribers in Manhattan 
and The Since the last book went to press about 25,000 
names have been added. The new edition of the directors represents 
about twenty-five carloads of paper. Although the telephone direc- 
tory is issued every four months, a dozen men are constantly at 
All changes and additions in directory matter are sent 
They are issued at once as an addendum and 
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work on it. 
to the printer daily. 
forwarded every morning to the exchanges, which thus are kept 
posted. When the new directories are completed the old ones are 
taken away and destroyed by the company. This is done to prevent 
the further use of the old books, which would cause inconvenience 
to subscribers on account of wrong numbers and wrong addresses. 
The general use of the telephone directory as a business and social 
register is one of the developments of the business not expected. Al- 
most-every firm or individual doing business in the city depends to 
a great extent on the listing in the telephone book. Every four 
months the telephone directory is brought up to date and a new 
edition is issued, which insures a degree of accuracy not obtained in 
any similar publication. This book is used so generally, not only by 
subscribers but by the New York public in general, that the lowest 
estimates place the number of times it is consulted daily at more 
than a million. 
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Hydro-kElectric Power Under the Highest 
Head in New England. 


HITTENDEN reservoir lies in the Green Mountains some 
C 1,600 ft. above tide water, covers an area of 800 acres, re- 
ceives the drainage of fifteen square miles, and stores 435,- 
000,000 cu. ft. of water behind a dam across the valley of East Creek, 
about eleven miles from Rutland, Vt.. Another dam five miles below 
on the same stream creates a reservoir that covers 320 acres, has a 
drainage area of nine square miles, and contains 63,000,000 cu. ft. 
of water, at East Pittsford. 

Between the upper and the lower reservoir the fall of the creek is 
475 ft., and from this lower reservoir to the tail race of the station, 
where its water is utilized for power development, a distance of 
8,000 ft. down stream, the fall is 222 ft. From these figures it may 
be seen that the water from the upper reservoir, representing the 
drainage of 15 square miles, has a total fall of 697 ft. to the tail race 
of the power house. 

At the present time the water of the upper reservoir follows its 
natural channel in passing to the lower reservoir, and no electric 
power is developed in this part of its course. Between the lower 
reservoir and the power station there is a steel pipe designed to 
carry the discharge from the 24 miles of drainage area, and the 
water from this pipe drives horizontal turbine wheels direct-con- 








FIG. I.—VIEW OF GENERATING STA- 
TION AND WATER TOWER. 


nected to electric generators in the station. At any time when the 
power wanted is greater than that developed with water from the 
lower reservoir under a head of 222 ft., the discharge of the upper 
reservoir into the lower may be utilized under the head of 475 ft. 

Over the area which drains into the two reservoirs the estimated 
rainfall is 45 in. per annum, and measurements have shown the per- 
centage of run-off to be as much as 70 per cent from the Chittenden 
reservoir. This hydro-electric system, the property of the Chitten 
den Power Company, has been under construction for several years, 
and is just going into regular operation. A dam with a total length 
of 750 ft. and a maximum height of 54 ft. above its foundation holds 
back the water in the upper and larger reservoir. A waste weir 
takes up 100 ft. of the length of the Chittenden dam and the remain- 
ing 650 ft. acts as a retaining wall to impound the water. 

In its deepest part the natural bed of the creek is about 43 ft. 
below the top of the retaining wall section of the dam. At the 
waste weir the natural surface of the ground was only about 3 ft. 
below the crest, but the entire height of this section of the dam is 
14 ft. Within a few feet of the lowest part of the creek bed, and 
with centers 35 ft. below the crest elevation of the waste weir, two 
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48-in. pipes pierce the dam under the gate house. One of these 
pipes serves to discharge the waste water and to empty the reservoir 
when necessary. The other pipe will form the head of a pipe line 
when the power represented by the fall of 475 ft. between the Chit- 
tenden and the East Pittsford reservoir is developed. 

At its waste weir the Chittenden dam is built of stone masonry 
laid in cement, but elsewhere the dam is of earth with a masonry 
core wall. This core wall rises from the foundation 3 ft. below the 
top of the earth embankment. In its lower part the earth section 
of the dam is paved with rock, and on the upper part it is sodded. 
As one square mile is equal to 27,878,400 sq. ft., the storage capacity 
of 435,000,000 cu. ft. in the Chittenden reservoir will hold enough 
water to form a layer 11.5 in, thick over its 15 square miles of 
drainage area. 

The dam that maintains the lower reservoir, at East Pittsford, has 
a length of 585 ft., of which 111 ft. are represented in the spillway 
and 474 ft. in earth embankment. This embankment has a height of 
31 ft: 

The crest of the spillway is 475 ft. below the crest of the spillway 
of the Chittenden dam and 5 ft. below the top of the earth embank- 
ment. This entire embankment, save a length of 52 ft. between one 
of the spillway abutments and the bank, contains a core wall of 
stone masonry that rises from the lowest foundation to 3 ft. beneath 
the level of the embankment, and is 30 in. wide at the top. In its 
deepest part the earth embankment has a bottom width of about 108 























FIG. 2.—INTERIOR OF GENERATING STATION. 


ft., the uniform tep width is 12 ft., and the slope on both the up and 
downstream surface is two to one. 

On the upstream face of the embankment there is a stone paving 
to a grade several feet above the water line, and the top and down- 
stream face are covered with 12 in. of loam and sodded. The crest 
of the spillway is built of concrete and it is paved with stone on 
both the up and downstream faces. In its deepest section the down- 
stream side of the dam has a rock filling. The lowest part of the 
bed of the stream is about 20 ft. below the flow line, and the center 
of the 60-in. steel pipe that pierces the embankment beneath the 
gate house is about 15 ft. under the flow line. The gate house is 
of brick on a foundation of stone masonry, and its well is lined 
with brick. Into this well water from the forebay enters through 
a rack set at a slope of two to one, and from the downstream side 
of the well near its bottom go one 24-in. and one 60-in. steel pipe. 
Gates are provided for the openings of these two pipes, that of the 
60-in. pipe being motor operated. 

The 24-in. pipe serves to carry waste water through the dam, 
and to discharge it into the bed of the creek on the downstream side. 
The 60-in. pipe follows the valley of the creek for a distance of 
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8,000 ft. to the power station and terminates there at the cases of 


the horizontal turbine wheels. At this station the normal surface 
of the tail water is 222 ft. below the level of the lower reservoir, and 
the effective head on them under operation at full load is 200 to 
204 ft. 

The thickness of the steel sheets of the 60-in. pipe line varies from 
4 in. at its upper end to % in. at the lower end, and it has a coating 
of pitch and tar inside and out. Besides this coating the lower part 
of the pipe has an interior coating of cement for its entire length. 
The entire pipe line lays in a trench and the minimum thickness of 
the earth covering is 15 in. 

Connected with the pipe line at a point a few feet from the power 
station is a standpipe terminating in a tank at the top, this tank 
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FIG. 3.—SECTION OF DAM AND GATE HOUSE, 


being supported by a steel tower. Above the foundations the height 
of this standpipe and water tower is 220 ft., which gives its top an 
elevation 17 ft. above the flow line of the lower reservoir. Both the 
standpipe and water tank are of double structure; that is, each has 
an inner and an outer part with a space between them. The outer 
part of the standpipe is 5 ft. 8 in. in diameter, and the inner part 
has a diameter of 3 ft. At a point 50 ft. below the top the outer 
pipe connects with a tank 18 ft. in diameter and the inner pipe with 
a concentric tank 15 ft .in diameter. 

From a point near the top of the tank to one 7 ft. above the foun- 
dations of the steel tower, the annular space between the outer and 
inner standpipe and between the outer and inner water tank con- 
tains a sufficient length of 2-in. steam pipe to give 265 sq. f*. of 
heating surface. This system of piping is connected with a boiler 
in the power station nearby, so that any water flowing down be- 
tween the inner and outer tanks and standpipes may be kept from 
freezing in cold weather. 

Connection is made between the inner 3-ft. pipe just named and the 
5-ft. pipe line from the lower reservoir, so that water rises in the 
inner tank to an elevation corresponding with the head at the lower 





PIPE LINE. 


FIG, 4.—VIEW OF 


end of this pipe line. When one or more generators are quickly 
loaded in the power station the stored water in the tank at the top 
of the standpipe is sufficient to prevent more than a small drop in 
head. At the time when the load at the station is reduced by a 
large amount, the surplus energy of the column of water 8,000 ft. 
long that is flowing down from the reservoir is expended in an 
overflow from the inner to the outer tank of the standpipe: This 
overflow passes to the tail race beneath the power station as the 


outer pipe discharges into the tail race. 
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At a point a few feét beyond the connection between the 60-in. 
pipe line and the standpipe, a branch 30 in. in diameter leaves the 
pipe line and enters the pit beneath the turbine wheels in the station. 
With intervals of 12 to 15 ft. between them three other such branches 
connect with the pipe line, and from its lower end goes a branch 
18 in. in diameter into the same pit. The four branches of 30-in. 
pipe are intended to connect with turbine wheels for four main 
electric generators, and the 18-in. branch delivers water to the 
turbines that drive a pair of exciter dynamos. 

The power station is located near the bed of the creek from which 
water is diverted by the pipe line at the lower reservoir, and the 
tail race beneath it is continued to join this bed a few rods down 
stream. In outside plan the station measures 37% by 79% ft., and 
it is one story high. The foundation and floor are of concrete, the 
walls of brick and the roof of concrete slabs with expanded metal, 
supported on steel trusses. Along that side of the station next to 
the 60-in. pipe line runs a concrete pit 10 ft. wide and 14 ft. deep 
beneath the floor level. Into the upper part of this pit come the 
branch pipes from the 60-in. line, and in its lower part is the tail 
water. At the downstream end of the station this pit joins an open 
conduit of similar dimensions, with sides and bottom of concrete, 
which carries the tail water to the creek a few rods below. 

The top of the pit in the station is spanned with steel I-beams, 
and these same beams extend over the tops of piers beneath the 
floor that are ranged in a row parallel with the pit. Each of four 
sets of beanrs over the pit is intended to support a horizontal double 
discharge 90-in. turbine wheel, rated at 770 hp and 500 r.p.m., under 
a water head of 200 ft. Three of these wheels are now in position. 

Water rises into cach wheel from its 30-in. supply pipe underneath, 
in which the valve operates by water pressure, aid is discharged 
through two 24-in. draft tubes, so that there is no unbalanced end 
pressure. Each of these wheels has its center 12% ft. above the 
normal level of the tail water, and 18 ft. above the bottom of the pit. 
A type Q Lombard governor regulates the speed of each turbine. 
The wheel is supported on a shaft that passes through a bearing 
on each side of its case, and this shaft has a flange coupling on 
the end toward the center of the station. On the same set of beams 
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FIG, 5.—CROSS-SECTION OF MAIN POWER STATION. 


that carries the wheel case and bearings a complete electric generator 
with its own bedplate is mounted, and the coupling on the extended 
shaft of this generator connects with that on the wheel shaft. Each 
of the generators thus connected is of the revolving-magnet type, 
and is rated at 400 kw, 13,200 volts, 25 cycles, three-phase. 

With the three generators in position the station has a present 
capacity of 1,200 kw, and this can be increased to 1,600 kw by the 
addition of another wheel and generator at any time. Exciting cur- 
rent for the magnets of these alternators is supplied by either of 
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two 45-kw, 125-volt dynamos, each of which is direct-connected 
to a 34-in. horizontal turbine designed for 725 r.p.m., and regulated 
by a Lombard governor. Both of these wheels take water from 


the 18-in. branch pipe named above, and discharge it into the pit 
through draft tubes. 

Rising from the floor level at a distance of 8 ft. 4 in. from one 
of the shorter end walls of the station are the eight marble panels 
of the switchboard, and between these panels and the wall a row of 
oil switch cells is located. Cables from the generators and exciters 
lie in clay conduits beneath the concrete floor and come up for 
connection to the switches and other apparatus between the front 
of the switchboard and the wall. The oil switch for each three- 
phase generator and for each of the two transmission circuits that 
enter the station is operated by hand levers on the front of the 
board. Each of these two circuits consists of three bare No. 4 
copper wires, and these wires after passing through the brick end 
wall in porcelain tubes are secured to a row of insulators and con- 
nect first with lightning arresters and then through choke coils with 
the oil switches. 

A Tyrrel regulator, which is used to limit voltage variations, is 
located near the switchboard. At the switchboard four panels are 
devoted to the alternators, two to the exciting dynamos, one to the 
transmission line and one to regulation. The generator panels have 
ammeters, voltmeters and polyphase wattmeters. On the exciter 
panels are ammeters and voltmeters. With the panel for the trans- 
mission circuits is an ammeter for each phase and a three-phase 
watt-hour meter. Each of the alternators is belted to a Shafer & 
3udenberg indicating and recording tachometer, so that the speed 
of rotation may be noted. 

Forty incandescent lamps operated by the exciting dynamos light 
the generating station, and warming will be done by the steam heater 
above named. Spanning the smaller dimension of the station floor 
and traveling over almost its entire length there is a hand-operated 
crane supported by abutments inside of the two longer walls. At 
these abutments the total thickness of the brickwork is 30 in., and 
between them the wall is 13 in. thick. On these walls rests the 





FIG. 06.—SWITCHBOARD IN MAIN GENERATING STATION. 


weight of the steel and concrete roof, as well as that of the travel- 
ing crane. ° 

After passing through its porcelain tube with a slope toward the 
outside of the end wall of the power station, each of the No. 4 
bare copper wires of the 13,200-volt circuits is secured to an in- 
sulator about 27 in. from the wall, on a wooden cross arm and steel 


bracket. The porcelain tubes through which the wires pass are 
set 18 in. apart in the brick wall. 

From the generating station just considered to the sub-station of 
the Chittenden Power Company in Rutland, a distance of 4 miles, 
the two three-phase circuits run by separate pole lines. Each pole 
has a single cross arm and carries the three wires in triangular form, 
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one at the pole top and the other two at the ends of the arm. On 


the run between the generating station and the Rutland sub-station 
the wires of each circuit are transposed twice, and they are sup- 


ported partly by glass and partly by porcelain insulators. Poles 


not over 30 ft. long are used for much of the transmission line. 


The sub-station in Rutland is a one-story building measuring 30 


ft. by 32 ft. in outside ground plan, and having concrete foundations 
and floor, brick walls and a roof of concrete and expanded metal. 
Six inches is the thickness of the floor and 3% in. that of the roof, 





















































FIG. 7.—LONGITUDINAL SECTION OF RUTLAND SUB-STATION, 


which latter is supported by 18-in., 55-pound I-beams, cross laid 
with others of 8 in. height and 18 pounds weight per linear foot. 

Into this sub-station the two circuits come through porcelain tubes 
set 18 mm. apart in one of the brick side walls, and 18 ft. 9 in. from 
the ground. Before entering its tube each wire is secured to an 
insulator about 9 in. below the opening, and the six insulators are 
carried by a single cross arm that is held 15 in. from the brick wall 
by iron brackets. On entering the sub-station the wires of the two 
circuits are first supported by another set of insulators, and then 
connect with lightning arresters and pass through choke coils before 
reaching the oil switches. From these switches the circuits go to a 
group of three 125-kw transformers that reduce the 13,200-volt pres- 
sure to that necessary for 600-volt rotary corverters.. Two such 
converters have been installed, each having a capacity of 150 kw, 
and their output is to be used for the operation of the Rutland 
Street Railway. In connection with these converters two reactance 
coils are provided. 

In addition to the equipment for the operation of the local street 
railway, the Rutland sub-station will contain a rectifier, series trans- 
former and booster, which will be used to give the rotary converters 
a generator action when this is necessary to maintain the transmis- 
sion voltage on a line running to Castleton. In connection with this 
sub-station equipment, a storage battery of 280 cells will be employed 
and will be located in a battery house only a short distance away. 

The battery house measures 30 by 56 ft. on the ground outside, is 
one story high, has a concrete floor, brick walls and a roof of con- 
crete slabs with expanded metal, laid on 60-pound rails used as 
rafters, with 6-ft. centers, and covered on top with tar, felt and 
gravel. The concrete floor is 3 in. thick, and carries the 280 cells of 
battery ranged in three double and two single rows, so that there are 
35 cells per single row. When charged this battery will yield fully 
600 volts, and its capacity is 400 amp.-hours, with ability to deliver 
800 amp. during 20 minutes, or 900 amp. during five minutes, without 
injury to its plates. 

From the sub-station at Rutland to that at Castleton the distance 
is 12.5 miles, and the transmission line between them is a single 
circuit of No. 4 copper wires, arranged like those between the power 
house and Rutland. In the Castleton sub-station there are three 
150-kw transformers and two rotary converters of 150 kw and 200 kw 
capacity, respectively, for the street railway. The prospect is that 
a general distribution of light and power will also take place from 
this sub-station. At both the Rutland and the Castleton sub-stations 
the transformers are of the air-blast type, and there is a motor- 
driven blower equipment in each. 

In Rutland it is expected that the Chittenden Power Company 
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will supply power for lamps and‘stationary motors, as well as for 
the street railway. The railway load is represented by 15 open and 
11 closed cars operating on 23.5 miles of track. Of the closed cars, 
six are 27 ft., one is 23 ft., and four are 46 ft. long. Each of the 
open cars is provided with 15 benches. 

Rutland, the second city of the State, had a population of 11,499 
in 1900, and is the commercial center of southern Vermont. Here is 
located a large marble industry that consumes a considerable amount 
of power. Other large power users include the scale works and the 
railway shops. - 

Much of the work on the two reservoirs has been done by day 
labor under the Chittenden Power Company. The pipe line was laid 
by contract. Both the design and the construction of the standpipe 
and tank are due to the Chicago Bridge & Iron Company. For the 
entire power station and the sub-stations with their equipments, the 
J. G. White Co. is the contractor, and has aided in the design. All 
the turbine water wheels were furnished by the S. Morgan Smith 
Co. Electric generating and regulating equipments at both the 
power station and the sub-stations were made by the General Elec- 
tric Company. The storage battery is of the Gould make. 

Messrs. French & Bryant, of Boston, are the engineers of the 
entire hydraulic and electric work above described. Mr. John 
Bogart, of New York, has been consulted as to some part of the 
hydraulic development. 

Of the Chittenden Power Company, Mr. G. Tracy Rogers is presi- 
dent, Mr. Leo H. Wise vice-president, Mr. Charles H. West secre- 
tary and treasurer, and Mr. David Fox is general manager. 

The above facts have been obtained through Mr. Fox and Messrs. 
French & Bryant. 





An Efficiency Meter for Electric Incandescent 
Lamps. 





By Epwarp P. Hype anp H. B. Brooks. 
Bureau of Standards. 


HE life of a normal incandescent lamp depends primarily on 
- the temperature at which the lamp is operated, and the tem- 
perature of the filament is a function, not of the watts or of 
the candle-power simply, but of the ratio, watts per candle; that is, 
of the so-called efficiency: at which the lamp is operated. For lamps 
of the same type, the higher the efficiency the shorter the life and 
and since uniformity in life is one of the first quali- 
fications of a good lot of lamps, uniformity in efficiency is of great 
importance. 

There is at present no direct reading “efficiency meter” on the 
market, so far as the writers know, and it may be that this is partly 
the reason for the present custom of specifying limits of watts and 
candle-power, and not limits of efficiency. In order to meet tlee 
need for an efficiency meter in the photometric work of the Bureau 
of Standards, the writers have recently designed and constructed 
such an instrument, the theory and operation of which will be de- 
scribed in this paper. A more detailed account will appear shortly 
in the Bulletin of the Bureau of Standards. 

The problem to be solved consisted in devising some method by 
which the readings of a wattmeter would be made to vary inversely 
as the candle-power. Two general methods suggested themselves, 
a mechanical method and an electrical one. According to the former 
either the scale of the wattmeter would be moved by the mot’on of 
the photometer carriage, or the motion of the latter would vary the 


vice versa; 


counterforce opposed to the moving coil, as, for example, by in- 
creasing or decreasing the effective length of the spring. Either of 
these methods would require the wattmeter to be specially con- 
structed, and to be fixed in position relative to the photometer, and 
would present other serious practical difficulties, so that the me- 
chanical method was abandoned for the more promising electrical 
method. 

According to the latter there are three possible ways of decreas- 





1In the following paper the term ‘‘efticiency’’ will be used to designate the 
watts per mean horizontal candle. Although this constant of a lamp is not 
nearly so significant as the watts per mean spherical candle, yet for lamps 
of the same type it gives relative values in approximate agreement with the 
corresponding relative mean spherical efficiencies. Moreover, all that is said 
here in regard to mean horizontal efficiencies would apply equally well to 
mean spherical efficiencies if the photometer gave readings of mean spherical 
instead of mean horizontal intensities. 
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constant 





: (a) by 


ing the wattmeter reading in the ratio of 
candle-power 


placing a variable resistance in parallel with the current coil of the 
wattmeter; (b) by placing a variable resistance in parallel with the 
moving coil; and (c) by placing a variable resistance in series with 
the pressure circuit in the wattmeter. Before discussing these 
methods it should be pointed out that in every case this variable 
resistance must be controlled by the motion of the photometer, as 
by the use of a sliding contact moving over a coil, so that for all 
positions of the photometer the reading of the instrument shall be 
constant X< watts/candie-power, where the candle-power is given 
by the index on the photometer carriage. If we should make the 
constant equal to unity the réading on the instrument would be so 
small compared with the full scale deflection that only a relatively 
low accuracy could be obtained, so that it seemed desirable to make 
the constant 10, since then the reading would come at a good point 
on the scale and at the same time the scale reading would give the 
true watts per candle by moving the decimal point. To take an 
example, suppose that a 16-cp lamp requires 64 watts at normal 
voltage.g In order to make the instrument read watts per candle 
directly, we must so alter the resistance of the instrument by one 
of the above methods, or by some combination of them, that the 
instrument shall indicate 1/16 of its original reading; that is, 64/16 
= 4. If, however, instead of reducing the reading to 1/16 we reduce 
it to 10/16 of its original value, it will now give a reading of 10/16 
< 64 = 40, which will be ten times the watts per candle, but which 
will come at a much more desirable part of the scale of the instru- 
ment. At 10 cp the imstrument will read 10/10 & watts or watts 
directly, at 20 cp 10/20 & watts or one-half the watts, and so on for 
other candle-power values. 

To return to the three electrical methods suggested for the reduc- 
tion of the wattmeter reading, case (a) is objectionable because 
of the low resistance of the series coil in a wattmeter of the require 1 
range. It would necessitate a low resistance in the shunt circuit 
controlled by the moving screen, and hence would be liable to error 
due to variations in the contact resistance. In case (0b) this objec- 
tion will not arise, since the resistance of the moving coil will be 
about 50 ohms, and hence the shunt controlled by the movement of 
the screen will not, in general, be less than 50 ohms, in comparison 
with which variations in the resistance of well-made sliding con- 
tacts will be negligible. This method requires that an extra lead 
be brought out to an extra binding post on the wattmeter, as both 
terminals of the moving coil are not directly accessible. 

In both the shunt methods the range of the efficiency meter, in 
case the instrument is to read 10 times the efficiency, will have as 
its lower limit 10 cp, for at 10 cp the resistance of the external 
shunt must be infinite, or, in other words, the shunt circuit must be 
open. Moreover, in case (b) if-the instrument is to be used for 
candle-power values above 20 cp, the shunt resistance would become 
smaller than 50 ohms, and hence care must be exercised to have the 
contact resistance sufficiently constant to produce no appreciable 
error. In general practice, however, in testing 16-cp lamps the 
range is seldom greater than from ro to 20 cp, so that these diffi- 
culties are not serious. 

Method (c) is more nearly free from errors and limitations than 
either of the other two methods. According to this method a 
variable resistance is placed in series with the pressure circuit in 
the wattmeter, and since the latter will have a resistance of several 
thousand ohms, the contact resistance is of much less importance 
than in the other cases. Moreover, there are practically no limits 
to the range of the instrument, if we take out of the wattmeter part 
of the resistance in series with the moving coil. This becomes neces- 
sary only in case we desire to use the efficiency meter below 10 cp; 
otherwise the wattmeter can be used without any modification. 
Method (c), therefore, seemed more promising than either of the 
other two methods, and was hence adopted. 


THEORY OF METHOD. 


Assuming that the wattmeter to be used reads correctly as a 
wattmeter, the resistance in series with it should be zero at 10 cp, 
since the reading at 10 cp should be total watts. At 20 cp the read- 
ing should be one-half the total watts; that is, the added resistance 
for the position of the photometer corresponding to 20 cp should 
equal the resistance of the wattmeter. It only remains, therefore, to 
determine the relation between the candle-power reading and the 
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resistance for other points on the bar, and to find some convenient 
practical way of introducing the additional resistance. 

Let 2a be the distance (supposed to be constant) between the two 
lamps, /:, the intensity of the comparison lamp, J the intensity of 
the test lamp, and + the distance from the test lamp to the photo- 
meter screen when in a position of balance», Then by the inverse 


tie hh we: (1) 
2a — x 


square law, 
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which gives the resistance, r, which must be added to the resistance, 
r1, for any position, x, on the bar. 

The method which seemed most desirable for the construction of 
a rheostat to follow this law consisted in winding closely a fine 
silk-covered resistance wire on a block of insulating material. 
After coating with shellac varnish and drying, the insulation was 
removed along a strip over which travels a contact brush attached 
to the photometer carriage. The variable rheostat thus formed is 
connected in the pressure circuit of the wattmeter, so that the re- 
sistance of this circuit varies with the position of the photometer. 
The electrical connections are shown diagrammatically in Fig. 1. 
The top of the block, along which the contact is made, is straight, 
and the bottom of the block must have whatever form is necessary 
to give the proper increments, dr, to the resistance as the contact 
moves over successive small distances, da. By differentiating equa- 
tion (6) with respect to x we get the equation 


dr 4an I; x 
=- : —. (7) 
dx K (2a— x)* 








If we let h be the thickness of the block, y the height of the block 
at any point, that is, the ordinate of the curve measured downward, 
p the specific resistance of the wire, 2b the diameter of the bare wire, 
and » the number_of turns of the covered wire per unit distance on 
the block, then the resistance, dr, contained in a small distance, d #, is 
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FIG. I.—DIAGRAM OF CONNECTIONS. 
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Substituting for J its value as given in equation (1), 


I; x 
(— — ) — | > (6) 


from which 


which relation determines the form of the bottom of the block. In 
this equation a, 1, J;, K and h may be taken as constants, while 
b, n and p depend on the wire that is used. We may introduce the 
resistance per unit length, p:, instead of the specific resistance, Pp, 
using the relation 
p 
A = ——— 


sh 


Combining this with equation (11) we get the more convenient form 


9 Si Acetone, Selcetini a (12) 
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If then a block of in- 
sulating material is constructed, having the general form indicated 
in Fig. 2, the curvature of the bottom conforming to equation (12), 
and if the wire whose constants are used in equation (12) is wound 
closely on this block, the variable rheostat thus formed, if put in 
the pressure circuit of the wattmeter, as indicated in Fig. 1, will 
cut down the reading of the wattmeter for all positions of the pho- 
tometer within the limits of the coil, so that the instrument will 
indicate, not watts, but a constant K times the efficiency of the lamp. 


involving the two wire constants, m and (,. 


CONSTRUCTION OF INSTRUMENT. 

It has been shown that it is desirable to give the constant, K, the 
value 10, since then the wattmeter reads watts per candle directly, 
by moving the decimal point. We will assume that the apparatus 
is to be designed for 16-cp lamps. In adjusting a photometer for 
the measurement of 16-cp lamps the voltage on the comparison lamp 
is adjusted until the reading on a 16-cp standard lamp placed in the 
test lamp socket comes at 16 cp, the middle point on the bar. Then 
the intensity of the comparison lamp, /:1, is 16 cp. The distance be- 
tween the two lamps in commercial photometry is always constant 
and equal to some standard length such as 100 or 200 in., or 250 cm. 
Hence a, which is one-half this distance, is the constant distance 
from either lamp to the center of the bar. In the commercial pho- 
tometer at the Bureau of Standards, a = 125 cm. A Weston watt- 
meter was used having a resistance of ‘2,630 ohms. The other con- 
stants entering into equation (12) are h, the thickness of the block, 
which was made 1 cm., and the two wire constants, m and p;. In 
designing the resistance block it is necessary to work both ways 
from equation (12). First having decided what the approximate 
dimensions of the block shall be, put in equation (12) the value of 
y for some value of x, preferably that corresponding to 20 cp, and 
from this equation determine the product np, Then select some 
wire having approximately this value of 11, put the exact values, 
as obtained from measurements of a sample of the wire, back into 
equation (12), and plot the desired curve. 

It may be well to say a word at this point in regard to the limits 
of the efficiency meter in practice. As stated, if we make K = 10 
there will be no resistance in series with the wattmeter when the 
photometer is at 10 cp. Hence the coil begins at this point unless 
it is desired to read efficiencies for points below 10 cp, in which 
case some of the resistance in series with the moving coil can be 
taken out of the wattmeter and placed in the external coil. This 
can be accomplished without unfitting the wattmeter for other uses, 
by bringing to an extra binding post on the instrument a tap from 
some point in the resistance depending on how far below Io cp the 
meter is to be used. While there is no difficulty in doing this, there 
is also no need generally of having the meter read below 10 cp on 
a 16-cp bench. The upper limit can be as high as desired, although 
the ordinates of the block increase very rapidly as we reach higher 
candle-power positions, so that unless there is some-particular rea- 
son to the contrary, it will be found desirable to take as the upper 
limit 20 or 25 cp. The meter at the Bureau reads watts per candle 
for a range of from 10 to 20 cp. 

We have spoken thus far of a single block wound with wire; we 
have found it very desirable, however, to have two blocks instead of 
one. First, because for any wire large enough for mechanical strength 
the slope of the curve at 20 cp is so great that it not only makes an 
awkward looking device, but also introduces difficulties in the wind- 
ing. By using two blocks side by side, equal in every way, the 
curvature of each is much less than that of the single block. Sec- 
ondly, with the single block the sliding contact that moves with the 
photometer must carry with it a flexible wire, which is objectionable. 
If two blocks are used, however, the photometer merely carries a 
brush which spans the gap between the two coils. In this arrange- 
ment the ends of the wire at the 20-cp point are joined together, 
keeping the wattmeter circuit closed in case the contact between the 
brush and the coil should be momentarily broken. 

For two blocks of the same thickness the values of y + h deduced 
from equation (12) must be divided by 2, so that 
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where C is a constant depending on the values chosen for n and Pp 
Having decided on the wire to be used, by substituting in equation 
(15) the values of x corresponding to successive candle-power posi- 
tions the curve may be plotted. The general form of the curve may 
be seen from Fig. 2. 

Lack of uniformity in the wire or in winding may produce ,an 
accumulating error, so that it -is desirable to test the resistance at 
a number of points as the wire is wound. In this connection it may 
be well to call attention to another way’of considering the curve in 
Fig. 2, which is helpful in checking the resistance from point to 





FIG. 3.—BLOCKS IN POSITION ON PHOTOMETER. 


point. Since the reading at 11 cp is to be 10/11 of the reading at 
10 cp, the total resistance of the pressure circuit at this point should 
be 11/10 of the resistance of the wattmetcr, so that the added re- 
sistance should be 1/10 the resistance of the wattmeter. Similarly 
the added resistance between 11 cp and 12 cp, or between 12 cp and 
13 cp, should be 1/10 the resistance of the wattmeter. Hence the 
resistance between points on each block corresponding to successive 
candle-powers should be equal to each other and equal to 1/20 the 
resistance of the wattmeter. If greater accuracy is desired, the 
resistance may be checked during the winding at every half candle- 
power point. Moreover, if slight errors are introduced in winding 
ore coil, they may be partially neutralized in winding the other 
coil, so that the resultant error will be very small. 

The wattmeter should be calibrated to read correctly as a watt- 
meter over the range for which it will be used, in order to avoid 
the necessity for applying a correction to the efficiency readings. 
It should have a compensating winding on the fixed coil, through 
which the potential current is carried in the opposite direction to the 
main current, so that the energy used in the potential circuit will not 
be measured along with that supplied to the lamp. This compen- 
sating winding is regularly supplied in low range wattmeters by at 
least one well-known maker. 

The reading of a wattmeter on direct current is affected by the 
field. this cus- 
tomary to take the mean of two readings, the direction of current 
flow through the circuits of the instrument being reversed for the 


earth’s To eliminate the error from source, it is 


second reading. Another way of accomplishing the same result js 
to balance the earth’s field at the moving coil by the use of a small 
permanent magnet. This is the method we have used. A magnet 
10 cm. long and 1.3 cm. diameter, when placed north and south at 
about 5 or 6 cm. under the bottom of the wattmeter case balanced 
the earth’s field almost exactly for all points of the scale that are 
used (see below), the wattmeter being placed with its longer dimen- 
sion approximately north and south. Another way of eliminating 
the effect of the earth’s field is to use an astatic wattmeter. Such 
instruments are not on the market in portable form, but they can 
doubtless be had from instrument makers if required. If the in- 
strument is to be used in a location subject to strong and variable 


stray fields, the use of an astatic wattmeter might be necessary; 
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but in most cases the ordinary wattmeter with a compensating mag- 
net will doubtless answer all requirements. 

Fig. 2 is the working drawing from which the blocks and supports 
were made. Although a range of from 10 to 20 cp is sufficient, it 
is desirable to make the blocks longer so that the wattmeter circuit 
will not be broken should the photometer move beyond these limits. 
On the top of each block, beyond the limits of the coil at each end, a 
copper strip was placed over which the contact brush moves when 
off the coil. The resistance wire at the end of the coil corresponding 
to 10 cp was soldered directly into the copper strip at that end, but 
the other end of each coil was insulated from the metal strip beyond 
it. On each block the copper strip at one end was joined to the 
copper strip at the other end, so that the instrument reads watts 
per candle so long as the contact brush remains on the coil; that is, 
for all candle-power values between 10 and 20, while beyond these 
limits the instrument reads watts. In order that for any position 
of the photometer the watts can be read directly, a switch is used 
by means of which the resistance external to the wattmeter can be 
short-circuited, so that either watts or efficiency can be read. 

The blocks were mounted on stands with the tops of the coils 
at a convenient distance below the photometer carriage. On the 
latter was mounted a hard rubber block carrying the phosphor- 
bronze contact brush which completes the circuit from one coil to 
the other. The blocks were slotted to receive bolts holding them 
in place on the stands. Thus a linear adjustment of each coil inde- 
pendently can be made, which is desirable. Fig. 3, which was made 
from a photograph, shows the blocks in position on the photometer, 
the wattmeter not being shown. 


EXPERIMENTAL RESULTS, 

The coils having been mounted and the wattmeter put in place, it 
was necessary to find the position of the small magnet in which it 
would neutralize the earth’s field at the moving coil, for the range 
used. By trial, using a 16-cp lamp, a position was found such that 
the wattmeter reading at one point was the mean of direct and re- 
versed readings taken before the magnet was put in place. To test 
other points, the photometer was then set at 10, 16 and 20 cp, direct 
and reversed readings being made at “each point. The agreement of 
the results is shown in Table I. 


Taste I. 
-———Wattmeter reading: 
Photometer position. Direct. Reversed. 
10 ¢.p. 49-3 49-4 
16 ¢.p. 30.8 30.8 
20 c.p. 24.6 24.6 


The next step consisted in placing the blocks in proper relation 
to the sliding contact to give a correct reading of watts per candle. 
To do this a 16-cp lamp was placed in the socket of the rotator, and 
the screen was set at 16 cp. The blocks were then adjusted until 
the wattmeter read the known efficiency of the lamp, and were then 
bolted to the supports. The efficiency meter was then in calibration 
for this one point. To check it at other points the lamp was kept 
at the original voltage, the photometer screen was placed succes- 
sively at different positions on the bar, and readings were taken. 
The accuracy of the instrument at all points is shown in Table IT, 
in which the first column contains the successive positions of the 
photometer on the bar. The second column gives the calculated effi- 
ciencies corresponding to these positions, as determined by dividing 
the watts supplied to the lamp by the values given in the first column. 
The third column contains the corresponding values observed on 
the efficiency meter. 


Tasie II. 

Photometer position. Calculated efficiency. Observed efficiency. 
10 ¢.p. 4.78 4-78 c 
y GB 4-34 4-34 
Fey 3-98 3-98 
ne ees 3.68 3.67 
) ae 3-41 3-40 
a om 3.18 3.18 
iio 2.98 2.98 
ris 2.81 2.80 
18 2.65 2.63 
r..~ 2.51 2.51 
19.8 “‘ 2.41 2.40 


It is thus seen that for 16-cp lamps ranging in efficiency from 2.4 
to 4.8 watts per candle the apparatus gives true results to within 
less than one per cent. The instrument as adjusted for 16-cp lamps 
can be used without change for 32-cp and 8-cp lamps. If we place 
a 32-cp lamp in the comparison lamp socket, so that the photometer 
comes in the middle of the bar for 32-cp test lamps, the efficiency 
of such lamps can be read by dividing the reading of the instru- 
ment by 20 instead of by 10. In our instrument the wattmeter has 
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two scales, the upper with a range of 0—150 watts, being used for 
16-cp lamps. By using the lower scale of o—75 watts when meas- 
uring 32-cp lamps the instrument is still direct reading. This refers 
only to the reading of the deflection; the electrical connections are 
the same for 16 and for 32-cp lamps. 

In a similar way the same instrument can be used for 8-cp lamps 
by dividing the wattmeter readings by 5. An objection to this is 
that the deflection being about one-half that for 16-cp lamps, the 
accuracy of reading is reduced. It is still, however, ample for com- 
mercial testing. 

3esides the ordinary use of the instrument in reading watts per 
candle when amps are tested for candle-power at some constant 
voltage, or for voltage at some fixed candle-power, it is very con- 
venient for determining directly the voltage at which a lamp has a 
definite efficiency. Oftentimes, as in making life tests, it is desirable 
to know at what voltage the lamps have a given efficiency, say, 3.1 
watts per candle. The only way to do this at present is to estimate 
the approximate voltage, and from the candle-power and wattage 
readings at that voltage to calculate the voltage corresponding to 
the required efficiency. This computation involves the use of the 
law of variation of efficiency with voltage, and is hence both tedious 
and unreliable. By the use of the efficiency meter, on the other 
hand, one operator gradually raises the voltage and observes the effi- 
ciency meter, while the other observer follows the change in candle- 
power with the photometer. When the instrument indicates the 


proper efficiency, the corresponding voltage is read. This method 


is not only quicker, but much more accurate and satisfactory. 

The possible sources of error of the efficiency meter have been in- 
vestigated, and will be discussed in the more detailed paper referred 
to above. It has been found that the errors are no greater than 
those of the ammeter or wattmeter. The efficiency meter is more 
flexible than either, and gives by a direct reading one of the most 
important constants of the incandescent lamp. 





The L’ Hoest-Pieper System of Train Lighting. 


The Compagnie Internationale d’Electricite exhibited at the Liege 
Exposition a novel system of train lighting which possesses several 
features worthy of notice. The system aims to eliminate the axle- 
driven generator, and to reduce the equipment of each car to a small 
battery just sufficient for lighting the car in case it is disconnected 
from the locomotive. 

The locomotive carries a small generating set which operates 
continuously. A feature of the system which serves to distinguish 
it from other isolated lighting equipments resides in the fact that 
the generator supplies a current of constant strength to lamps in 





FIG. I.—VIEW OF GENERATING SET AND STORAGE BATTERY ON LOCOMOTIVE, 


series, rather than an electromotive force of constant value to lamps 
in parallel. The current is automatically maintained at the proper 
value, while the voltage of the generator is varied according to the 
number of lamps in service. 

The generator is driven by a small steam engine, which, when fed 
with steam at a constant pressure, operates at a constant torque 
at any speed. The field strength of the generator is kept at a 
constant value, so that the armature automatically assumes that 
speed which will cause the machine to deliver a current of con- 
stant strength independent of the external resistance. Thus the 
simplest regulation is obtained without a speed regulator on the 
engine. In order to prevent an excessive speed in case of an open 
circuit on the train lines, a resistance is automatically thrown into 
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the armature circuit when the current decreases below a certain 
value. 

Fig. 1 shows the direct-connected generating set placed on a loco- 
motive immediately in front of the engineer’s cab. Although the 
set can be placed in operation from the steam end, the starting may 
also be performed by means of a small storage battery, the case 
for which is seen on the side-beam of the locomotive below the 

















FIG. 2.—ENGINE-DRIVEN GENERATING SET FOR TRAIN LIGHTING. 





smoke-stack. A three-position cylinder controller operated by steam 
is provided in the engineer’s cab. The first position of the con- 
troller is the “off” position, and is the one occupied by the cylinder 
when no lighting service is required. 

The connections made by the controller in the second position, in 
which it remains for only about one second, are indicated in Fig. 
3. This is the starting position, and serves to start up the generating 
The dynamo, acting as a motor, is driven by the 
The ligliting circuit, L, of the locomotive is 


set electrically. 
batteries, b and B. 
closed by the switch /, 

The third position of the locomotive controller corresponds to the 
regular operation of the lighting system. The operating circuits of 
the locomotive are indicated in Fig. 4, while the circuits of a single 
4), serves for 
When 


passes 


car are shown in Fig. 5. The resistance, R (Fig. 
limiting the speed of the dynamo when the train line is open. 
the train circuit from the armature 
through the battery, B, the circuit-breaker, D, and to the train line, 
T. When this: current is of sufficient strength, the circuit-breaker 
and thereby disconnects the local resist- 


is complete, current 


draws up its armature, C, 





























FIG. 3.—STARTING CONNECTIONS 
OF GENERATING SET. 


FIG. 4.—OPERATING CONNECTIONS 
OF GENERATING SET. 


ance, Fk. If the train line, 7, happens to be cut for any reason the 
<ircuit-breaker armature, C, falls down, thus restoring the local cir- 
cuit. The restoration of the train line will again open the local cir- 
cuit automatically. 

Each car is equipped with a small battery just sufficient for lighting 
the car in case of an accidental breaking of the train, or in case 
the locomotive is removed. In this system, however, the car bat- 
teries are not used when the train is at rest in a station. Referring 
to the circuits shown in Fig. 5. The current enters the car by way of 
the conductor, C, follows the coil winding, J, through the contact, 
P, and the resistance, R, and passes to the next car through the 


conductor, C’. The return circuit is through the conductor, OO’. 


When the current reaches a sufficient value for impressing across 
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the resistance, R, a voltage equal to the battery e.m.f., the strength 
of the electromagnet, J, becomes sufficient for lifting the armature 
and opening the lower circuit through R and for closing the batttery 
circuit, P B. 

The pivoted contact P’ short-circuits the resistance, X, when the 
generator is not working, or when it is working with insufficient 
voltage on the resistance R. As soon, however, as the generator cur- 
rent is sufficient for lifting the armature at P and connection is made 
at D, it divides itself between the battery, B, and the circuit, XL, 
that is, the lighting circuit and the resistance, X, which is a com- 
pensating resistance provided for absorbing the difference between 
the voltage of the battery when charging and when discharging. 
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FIG. 5.—OPERATING CONNECTIONS OF A SINGLE CAR. 






The upper contact, F, and the switch, ¢t, are installed for allowing 
the locomotive engineer to illuminate the cars from the cab when 
passing through a tunnel. It is necessary for that purpose that the 
switch, ¢, be kept closed during the daytime. The normal night 
service, however, involves the opening of the switch, ¢, and the 
operation of the three-point switches, / and J’, which are located at 
opposite ends of the car, so that the lamps in the car can be con- 
trolled from either end. 

In practical operation the whole of the power for lighting comes 
directly from the generating set on the locomotive, which also 
serves to keep the batteries fully charged for any emergency. It 
is worthy of note that when a battery is fully charged its e.m.f., 
which is in a direction opposed to that of the generator, is sufficient 
to limit the current which reaches it through the compensating re- 
sistance to an inappreciable value. It is stated that this system is 
in satisfactory operation on trains between Bruxelles and Verviers, 
as well as at the Liege Exposition. 


EE 


Some Features of Central Station Operation 
in Topeka. 





In a recent issue of the ELectricAL WorLp AND ENGINEER an ac- 
count was given of the campaign for new business which is being 
carried on by the Topeka Edison Company, which recently had its 
franchise extended thirty years. Some points as to the company’s 
operating methods may also be of interest. The company has a 
generating station close to the business portion of the city, which 
station is in excellent physical condition. Steam heat is supplied 
to business houses within two blocks from the station, enough busi- 
ness being obtained within that radius to utilize all of the exhaust 
steam during the day. 

The station has a boiler capacity of 2,640 hp, consisting of four 
300-hp and four 360-hp B. & W. water tube boilers with B. & W. 
chain grate stokers. Coal is received by wagon. The wagons dump 
into receivers located under the alley, from which the coal is con- 
veyed by McCaslin coal conveyors to storage bins and stokers. As 
the same interests now control the lighting and railway companies 
at Topeka, it is expected to haul coal on the street railway tracks 
The flues are provided with 2,000 hp ‘in Green fuel econ- 
omizers. 

A water purifying system for 4,000 boiler horse-power has been 
installed in a room next to the boiler room. This. is known as the 
Tweeddale system. This was one of the first stations where it was 
installed. It consists in treating the water by the well-known 
Porter-Clark process with the proper amount of lime water and 
soda ash to precipitate the carbonates and sulphates of lime and 
magnesia. The precipitation in the Tweeddale system is accom- 
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plished in settling tanks; compressed air being used to agitate the 
water and hasten the chemical reaction which causes the precipita- 
tion. The apparatus costs about $1 per rated horse-power installed. 
The cost of treating water is ftom 2% to 3 cents per thousand gal- 
lons. The patents on this system are now owned by the United 
States Marine Engine and Pump Company, of Batavia, Ill. An 
open Hoppes feed-water heater is used and a Hoppes oil separator 
serves for taking the oil out of the engine exhausts before the feed- 
water heater is reached. The steam piping is built throughout of 
Crane extra heavy material. 

The steam heating system employs the underground mains and 
apparatus developed by the American District Steam Company. 
The exhaust steam is all sold by meters, which measure the con- 
densation. The rate is 60 cents per thousand gallons. The maxi- 
mum back pressure from the steam heating system is seven pounds 
per square inch in extreme cold weather. 

The engine room has three s5oo-kw direct-current railway gener- 
ators, dire¢t connected to Buckeye compound vertical engines, and 
1,100-kw in 120 and 240-volt, direct-current, generators for lighting, 
all of G. E. make. There is 240 kw in alternating-current, 60-cycle, 
single-phase generating apparatus. The alternating-current lighting 
business has never been developed much in Topeka, but it is the in- 
tention soon to extend the alternating-current circuits. 

Besides the generating machinery, there is a 220-kw, 3-unit, motor 
generator set, which has direct-current machines giving 600, 240 and 
120 volts. This can be used for supplying a small lighting load 
from the railway generators, or battery or a railway load from the 
lighting generators. A Gould storage battery, rated at 800 ampere 
hours, has been installed to take the fluctuations of load on the rail- 
way generators. This battery is accompanied by a Gould booster 
set, which causes the fluctuations to be taken by the battery and a 
constant load to be maintained on the generators. 

This battery has the Gould arrangement of plate terminals which 
permits of a glass plate being placed so as to cover the entire sur- 
face of the cell. Of course a floating battery of the kind used to 
take momentary fluctuations of load does not give off the fumes 
that a battery used for peak work does as the latter is each day 
fully charged and discharged. Even considering this, however, the 
battery room is remarkably free from acid fumes, being undoubt- 
edly one of the best of its kind in this respect at present installed 
in the United States. 

METER TESTING. 

It is the practice to test the customers’ meters in place on the 
customers’ premises about once a year, although the frequency of 
testing is dependent somewhat on the amount of current used by 
a customer, some small residences being allowed to go longer than 
this without testing. Meters are tested by connecting them with a 
portable lamp bank, with a voltmeter and ammeter connected in 
circuit. Instead of a stop watch, which is open to some error, a 
chronograph is used, one specially suited for this purpose being 
supplied by William E. Lurch, of 3 Maiden Lane, New York. Be- 
sides the portable lamp bank used in testing meters, the company 
has also a more ornamental lamp bank outfit containing lamps of 
various candle power and known as the “kickers’ box.” It is used 
to demonstrate to complaining customers that meters are correct. 
It contains lamps of various candle powers which can be turned 
on when the box is connected to the customer’s circuit, and the em- 
ploye of the company can let the customer see for himself just what 
the meter reads with various numbers and candle powers of lamps in 
circuit. 

RESIDENCE DISTRIBUTION MAPS, 

A large map of the distribution system in the residence district is 
kept in the office, and on this, in addition to the usual data on such 
maps showing the locations of primary and secondary lines and 
transformers, there are placed the telephone numbers of various cus- 
tomers. This is for the purpose of saving time in answering trou- 
ble calls to replace fuses. For example, if a customer on a cer- 
tain secondary circuit reports lights out, the near-by customers are 
called up to determine how far the trouble extends and whether the 
fuse that is out is the one on a customer’s premises or one through 
which several customers are supplied. In this way much time can 
be saved where a fuse blows in a circuit which involves several 
customers. 

For these points we are indebted to C. R. Maunsell, general super- 
intendent, and Frank Maunsell, assistant superintendent, of the 
Topeka Edison Company. 
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Reflectors, Shades and Globes.—IlI. 





By J. R. CravatH Anp V. R. LANSINGH. 


In a previous article tests were cited on a number of common 
reflectors and the present article is a continuation of that series of 
tests. 

Fig. 6 gives the light distribution of a rated 16-cp incandescent 
lamp in an ornamental glass bell-shaped shade or reflector, the 





Candle power, 
FIGS. 6 AND 6A.—LIGHT DISTRIBUTION OF 16-CP INCANDESCENT LAMP IN 
ORNAMENTAL SHADE, 


form of which is shown in Fig. 6A. This reflector is of a very com- 
mon shape. The outside is lightly frosted and the ornamentation 
is cut into it. The frosting on the outside would make it a good 
reflector were it of a proper shape. It is seen that this glass bell 
causes some increase in the candle-power in downward directions and 
a decrease in horizontal directions. While it makes some improve- 
ment over the distribution of light from the bare lamp, it does not 
make any such marked change as do the reflectors shown in Figs. 
3A and 4A. A reflector of this bell type is usually chosen simply as ¢ 
matter of ornament without any attempt to re-direct the rays of 
light.» This particular reflector probably changes the natural dis- 
tribution of light from the lamp more than would many others 
of the same general shape, because of the frosting on its outside, 
which tends to make it a good reflector. Frequently a glass bell 
such as this is used on a bracket or chandelier in an upright position. 
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Candle power. 
FIGS. 7 AND 7A.—LIGHT DISTRIBUTION ABOUT A 16-CP INCANDESCENT 
LAMP EQUIPPED WITH OPAL SHADE. 


In such a case it is evident that instead of adding to the useful down- 
ward light, it detracts considerably from the downward light and 
throws much light towards the ceiling. 

It would be useless to report here on many tests with this general 
type of bell shade, as they are made in such immense variety, 
and designs change from year to year. They must always be con- 
sidered mainly as ornamental, as they usually absorb and waste 
considerable light, and are as a rule of little value in redirecting 
the light rays. For locations where expense is no consideration 
globes of this kind can be freely used. It is nevertheless true 
that by certain changes in shape and design much of the glassware 
now manufactured purely for decorative purposes might be made 
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useful as well, and on the other hand some of the staple glassware 
which is now to be considered as mainly useful rather than orna- 
mental could be made ornamental as well. The manufacturers 
of unpatented types of glassware might well give attention to these 
matters, 

Fig. 7 gives the light distribution about a 16-cp incandescent 
lamp equipped with an opal desk shade 7 in. in diameter with 
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Candle power. 
FIGS. 8 AND 8A.—LIGHT DISTRIBUTION ABOUT A 16-CP INCANDESCENT 
LAMP WITH ALUMINUM CONE REFLECTOR. 


green backing. This is the type of shade most commonly found 
in offices to-day, as will be seen by reference to Fig. 7A, and is, of 
course, intended to concentrate light below the tip of the lamp 
for office desk purposes and let but little light through where 
it can reach the eyes of the users. The maximum candle power 
is about 34. The candle power tests on this shade do not show 
the very objectionable feature of it, namely, that it throws a very 
streaked light. A frosted bulb lamp should invariably be used 
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Candle power. 


FIGS. 9 AND QA.—LIGHT DISTRIBUTION ABOUT A FLAT OPAL REFLECTOR. 


with such a shade, as this would eliminate the streaks and make 
its use tolerable. Otherwise it should be prohibited by law. 

Fig. 8 gives the light distribution about a 16-cp incandescent 
lamp in an aluminum cone reflector with frosted aluminum finish 
inside. This reflector, which is shown in Fig. 8a, is a fairly power- 
ful concertrator, giving about 47 cp below the tip of the lamp. 
On the whole, it is much to be preferred to the green opal reflector 
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shown in Fig. 7A. It is perhaps not as pleasing in appearance as 
the green opal when lighted, as it is an opaque reflector. It gives 
a well diffused light free from streaks on account of its frosted 
reflecting surface. A point to be remembered in purchasing alumi- 
num reflectors for office and draughting room use is that they 
should have a frosted rather than a polished aluminum surface. A 
polished surface will invariably give a streaked light, which is try- 
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Candle power. 


FIGS, I0 AND IOA.—LIGHT DISTRIBUTION ABOUT A I60-CP INCANDESCENT 
LAMP WITH METAL REFLECTOR, 


ing to the eyes if the light is perfectly stationary and still worse 
when the light swings or vibrates slightly. Besides its excellent 
light reflecting qualities, the aluminum cone in Fig. 8a is very 
light and not easily broken. This fits it well for use on portable 
and adjustable fixtures in offices and shops. It should be consid- 
ered along with other efficient opaque reflectors mentioned later. 
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FIGS. II AND IIA.—LIGHT DISTRIBUTION ABOUT A 10-CP INCANDESCENT 
LAMP IN GLASS BALL, 


Fig. 9 gives the light distribution about a flat opal reflector 1o in. 
in diameter, the form of which is shown in Fig. 9a. The reflector 
so changes the natural distribution of light from an incandescent 
lamp as to give an increase of light in all directions below the 
horizontal and very little above the horizontal. It is good for 


o état to & * 
Candle power. 
FIGS. I2 AND I2A.—LIGHT DISTRIBUTION FROM SAND-BLASTED GLASS 
BOWL. 


use wherever it is desired to light dimly a large area from one 
lamp without concentrating much light below the lamp. Its most 
extensive application is in basements, where it should be placed near 
the ceiling to keep the lamp out of the line of vision, and also in 
halls of the cheaper class of buildings. It does not throw enough 
of its light down to fit it for use on high ceilings. One of its 
chief disadvantages is that it leaves the lamp absolutely unshaded, 
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so that frosted lamps should ‘be’ used in it both to diffuse the glare 
and obviate the streaked light from the bare filament. 

Fig. 10 gives the light distribution about a 16-cp incandescent 
lamp with an 8-in. flat metal reflector painted white inside, shown 
in Fig. 10a. This is similar to the light obtained from the flat 
opal reflector in Fig. 9, and the suggestions made with reference 
to that apply equally here. 

Fig. 11 gives the light distribution about a 16-cp incandescent 
lamp placedsin a glass ball 6 in. in diameter, sand-blasted on the 
inside. This ball is shown in Fig. 11a. Glass ball globes of 
this kind are very common at the present time. It will be seen 
that the distribution of light is not altered materially from that 
of the bare incandescent lamp. Such a sand-blasted globe is of 
considerable value in diffusing the light, as mentioned in a paragraph 
on the frosted bulb incandescent lamp. In practice, when such a bulb 
is put in a pendant position on a chandelier or fixture, the open 
space at its neck should be filled with an asbestos gasket, to prevent 
dirt collecting in the globe: In the test of this globe such a gasket 
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FIGS. 13 AND I13A.—LIGHT DISTRIBUTION FROM PRESSED GLASS STALACTITE 
GLOBE, 


was not used and allowance should be made for this. If used 
in an upright position the gasket can be omitted. 

Fig. 12 gives the light distribution obtained from a sand-blasted 
glass bowl with a 16-cp incandescent lamp. Such bowls or hemi- 
spheres are frequently used for ceiling lights and sometimes on 
basket fixtures. The sand-blasted bowl evidently acts somewhat 
as a reflector, as much light is thrown up. In practice this upward 
light would, of course, be thrown against the ceiling, and most of 
it would probably be absorbed unless a good reflecting surface 
was provided inside the bowl. It is evident that if a better down- 
ward distribution of light is desired with a ceiling bowl of this 
kind, it can be obtained by equipping the lamp or lamps with effi- 
cient small reflectors inside the bowl. 

Fig. 13 shows the distribution of light about a 16-cp lamp enclosed 
in a pressed glass stalactite globe shown in Fig. 13A. This globe 
absorbs considerable light, and does not alter the direction of the 
rays materially. The absorption or loss of light in passing through 
the thick glass of the stalactite amounts approximately to 25 per 
cent. This is another example of a globe which is purely orna- 
mentgl and of very little use as a diffuser of light. The glare 
of the filament received through a globe of this kind is much more 
than would be received through a frosted globe or bulb or a Holo- 
phane globe, any of which absorbs much less light. 
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New Telephone Patents. 


TRANSMISSION SYSTEM. 

In all practical telephone work thus far it has been the custom to 
provide, for the main portion of the line at least, through metallic 
connection, either complete or with ground return. Several patents 
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FIG. I.—KITSEE TRANSMISSION SYSTEM. 





have recently been issued for a transmission system wherein at least 
one limb of the line circuit is composed of metallic conductors, in- 
timately associated, but insulated from each other. I. Kitsee, of 
Philadelphia, has obtained five patents for various modifications of 
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such a system. In the simplest form two ordinary twisted pair con- 
ductors are required for a “metallic” line. One wire of each pair 
is connected to the telephone set at one end, the other ends of these 
two wires being left open. The remaining wire of each of the two 
pairs at the near end is left open and at the far end is connected to 
the terminals of the second telephone set. Such an arrangement is 
shown in Fig. 1. It will be seen that there is no metallic connection 
between the two telephones, the circuit being completed by electro- 
static and other inductive influences. It is quite evident, at first 
sight, that such a system will transmit, and not only that, but the 
longer the line, the greater the condenser effect. 

There does, however, arise a doubt, at first sight, as to the prac- 
tical. value of such a system, for in order to avoid extraneous in- 
ductive effects it will be necessary to associate closely the two parts, 
and there will at once arise mutual inductive effects between each 
of the wires of one pair and those of the other. All such inductive 
effects will be in the nature of shunts on the transmission circuit, 
and it would seem that the value of these shunts would rapidly ap- 
proach the value of the mutual inductive effects between the two 
wires of a pair. This action of interference would apparently in- 
crease more and more as other sets of conductors are associated to- 
gether. It may be argued that such shunt effects exist with the ordi- 
nary telephone circuits. This is undoubtedly true, but it is also true 
that with the ordinary telephone circuits no attempt is made to 
utilize these inductive effects for the main transmission circuit. 

Mr. Kitsee’s modifications of this scheme comprise the above- 
mentioned four-wire circuit, wherein all four wires of the two pairs 
comprising the limbs of the line circuit are twisted together in a 
single spiral, and a modification of this wherein one of the wires of 
the set is abandoned, three wires being used—two with one end open 
and the third connected at both ends to the telephone sets. Another 
modification covers a circuit wherein two wires are twisted together 
to form one side of the inductive line circuit, while a third wire, 
forming a metallic side of the line circuit, is spiraled about these, 
the direction of spiral being reversed at intervals as though to give 
a non-inductive effect. In addition to these modifications, Mr. Kitsee 
has covered the forming of such sets of conductors into a cable. 

Mr. M. S. Lewis, of Medford, Mass., has also been working along 
this line, but in his circuits, covered by a patent, he has bridged 
ordinary condensers between the two sides of the circuit at intervals 
to increase the mutual capacity effect. 

In this connection Mr. Kitsee has obtained a patent for a trans- 
mission circuit in which he has inserted at intervals reinforcing coils. 
Each coil is composed of a twisted pair wound inductively upon a 
non-inductive support. These reinforcing coils are then connected 
into the circuit, one on each side, exactly as for his other transmis- 
sion circuit. Thus the approaching line wire is connected to one 
wire of the twisted pair at one end of the coil, the corresponding end 
of the mate being left open, while at the far end of the coil the 
receding line wire is connected to the mate wire of the twisted pair, 
the first wire being left open. 

TELEPHONE REPEATER. 

Still another attempt has been made to solve the repeater problem. 
In the new repeater, which is a modification of the telephone-micro- 
phone instrument, the peculiarity lies in the microphone part. The 
movable electrode consists of a series of iron and steel wires of small 
calibre, coated on the surface with granular or powdered carbon se- 
cured by means of an.adhesive gum. These wire electrodes rest at 
the ends upon stationary carbon electrodes, to which the primary side 
of the repeater is connected. These magnetic electrodes. are sub- 
jected to opposing magnetic influences as well as to the force of 
gravity. It is the idea to connect the set of magnets which reinforce 
gravity as the receiving side of the repeater. The opposing set ef 
electromagnets, those opposing gravity and tending to lift the elec- 
trodes, are included in an auxiliary circuit. It is the idea to adjust 
the pull of these magnets so that the movable electrodes just retain 
their seat upon the stationary electrodes. In this condition it will be 
seen that any variation of the pull of the receiving magnets is almost 
wholly effective in changing the contact pressure between the movable 
and stationary electrodes. This relay is also the invention of I. 
Kitsee, of Philadelphia. 

INSULATOR TIE. 

Another attempt has been made to supersede the old-fashioned 
tie wire used for securing line wires to glass or other insulators. 
This consists of a specially formed tie, so bent that a loop is formed 
on the line wire side of the insulator. This loop is bent to hook 
shape, with the point of the hook pointed toward the petticoat of the 
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insulator. In using the tie it is proposed to secure it to the groove 
of the insulator by twisting up the free ends of the tie, this twist, of 
course, occurring on the side of the insulator opposite the line wire. 
The line wire will then be placed in the hook by passing it up from 
below, whereupon a key piece will be dropped through the loop in 
a manner such as to hold the wire tightly in the bend of the hook. 
The key piece consists of a short length of wire with the top crooked 
so that it will engage the main body of the tie wire and thus be held 
securely in position. This tie is the invention of Messrs. E. Mc- 
Daniel and M. Barr, of Paris, IIl. 
COMPOSITE SYSTEM. 

C. Turchi, of Ferrara, Italy, has patented a composite apparatus 
for the simultaneous transmission of telephonic and telegraphic com- 
munication. The improvements claimed reside in the special design 
of the composite coil. In this case this is built in three sections, 
all upon a single core. The middle section, which occupies by far 
the greater portion of the core, is provided with a bifilar winding, so 
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FIG. 2.—TURCHI COMPOSITE SYSTEM. 


as to get exactly equally distributed inductance and resistance in the 
section. The end sections are wound with a single coil each, one of 
these coils being associated with one of the non-inductive coils of 
the middle section, and the other with the other non-inductive coil. 
The arrangement is well indicated in Fig. 2, the method of connect- 
ing the coil to the circuit being as shown in the upper part of that 
figure. 
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LETTER TO THE EpiTors. 





Sine and Cosine Diagram. 


To the Editors of Electrical World and Engineer: 
Sirs:—A simple diagram from which the sine and cosine of any 
angle may be obtained can easily be drawn on a sheet of polar-co- 


ELECTRICAL WORLD anp ENGINEER. 





Voi. XLVI, No. 23. 






ordinate paper. While not as accurate as a table, compactness and 
convenience would suggest its use for rough calculations, or where 
the accuracy in determining the figures employed is not of a high 
order, as in commercial] testing. 

The basis upon which the diagram works consists of a familiar 
geometrical theorm. In the construction there are required only a 
compass, a ruling pen and a sheet of polar co-ordinate paper. In 
the figure, with “a” as a center, describe a semi-circle passing through 
the polar origin, the diameter being so chosen as to make the scale 














SINE 


OR COSINE DIAGRAM. 


convenient for figures from 0 to 1.00. Mark the angles from o° to 
90° for the cosine and from go° to o° for the sine, commencing at 
o b. If o b be taken as unity, then 0 e = o d will be proportional 
to the cosine of angle e o d and to the sine of angle e o f. Thus, 
in finding the angle whose cosine is .80, follow the circle passing 
through .80 until it cuts the semi-circle at ¢, this point lies on a line 
making an angle of 36.8°. Likewise the angle whose sine is .8& 
is 43.2°. The tangent may be deduced, knowing the sine and 
cosine of an angle. 

The percentage accuracy depends upon the scale used for the 
cosine; below 70° for the cosine and above 30° for the sine; the dia- 
gram can be read within % per cent on a semi-circle 3 in. in di- 
ameter. The result will be within the range of accuracy of electrical 
measuring instruments, such as used for general testing. The dia- 
gram can be pasted into the back of a note book or upon the wall, 
Where it can be used for rapid reference. 


ScHENECTADY, N. Y. A. T. Brower. 








DIGEST OF CURRENT ELECTRICAL LITERATURE 








DYNAMOS, MOTORS AND TRANSFORMERS, 


Determining the Dimensions of Single-Phase Commutator Motors. 
—BetHeNop.—The first part of a mathematical article in which the 
author endeavors to give some rules concerning the best dimensions 
for single-phase commutator motors. He introduces a certain ratio 
which he considers to be of great importance. The starting opera- 
tion is the more satisfactory the greater the ratio of the torque 
to the apparent absorbed power. In order to mak: this ratio a simple 


numerical coefficient without dimensions the authors defines the 
cs 

ratio d by the equation d = ——, where d is the coefficient in ques- 
ei 


tion, c the torque in dyne-centimeters, s the speed of synchronism, 





e the primary voltage at starting, 1 the primary current absorbed 
during starting. The author then proposes to discuss the series 
motor, the repulsion motor and the Latour motor. In the present 
installment he gives the theory of the series motor. He discusses 
the following two types: First, the motor prov-ded with a short- 
circuited compensating stator winding. In the second case the motor 
is provided with a compensating stator winding in series with the 
other windings. In both cases the maximum of the above coeffi- 
cient d is obtained for such dimensions of the m:ztor for which 
the power factor is a maximum. He explains why he thinks that 
the first method of arranging the compensated stator winding is su- 
perior to the second method.—Y’Eclairage Elec., November 11. 


Wave Shapes in Three-Phase Transformers.—CLINKER.—On the 
basis of simple considerations concerning harmonics in the voltage 
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waves of three-phase systems, the author arrives at the following 
two conclusions: (1) the e.m.f. wave across each leg of a set ou: 
star-connected transformers will have a different shape from that 
across the lines, and (2) the core loss of a star-connected trans- 
former may be different from that of the same transformer delta- 
connected for the same voltage. The author describes some tests 
which he has made to verify these conclusions. He shows that in 
certain instances it is incorrect to assume that if three similar trans- 
formers be star-connected to a three-phase supply having a sine 
wave form, the voltage across each transformer is 1/V3 times the 
voltage between mains. The paper is discussed in some editorial 
notes.—Lond. Elec., November 10, 


LIGHTS AND LIGHTING. 

Metal Arc.—An account of a recent investigation of Stark and 
Kuech on metallic arcs. The experiments were made with lamps 
made from fused quartz. Such lamps have already been used for mer- 
cury arc lamps, instead of glass tubes, because the latter absorb a 
part of the ultra-violet rays given out from the mercury arc. The 
author studied the cadmium are, zinc arc, lead arc, bismuth arc, anti- 
mony are, tellurium arc and selenium arc. Electrically all these arcs 
resemble the mercury arc. Al] of them have a line spectrum as well 
as a band spectrum. Some details are given.—Zeit. f. Beléucht., 
November Io. 


POWER. 

French Water Power Station.—Sorter.—A long and well illustrat- 
ed article on the new water power station which utilizes the falls of 
the Sioule River for power transmission to Clermont. The station is 
designed for six 900-kw units, of which one will be used for reserve. 
At present three units and two exciter sets have been installed. 
The station has been equipped by the Westinghouse Company. 
Three-phase alternating currents of 1,000 volts are generated. For 
transmission the voltage is raised to 20,000. The controller room is 
designed to contain four groups of three single-phase transformers. 
At present two groups have been installed. The capacity of each 
single-phase transformer is 375 kw. The length of the transmission 
line is 30 kilometers. In the sub-station at Clermont the voltage is 
reduced to 3,000.—L’Eclairage Elec., November 11. 

Power Transmission and Line Construction—RANsoM.—A paper 
presented before the Pacific Coast Electric Transmission Association. 
It deals especially with the line construction of the Lewiston-Clarks- 
ton system, which at present consists of two power stations with a 
combined steam and hydraulic capacity of 1,500 hp and fifty miles 
of transmission lines with secondary distributing systems and sub- 
stations in five towns and extensions under construction to 
eral other towns in the Palouse country.—Elec, Jour., November. 

Direct-Current Motors——Dusois.—The conclusion of his serial 
on different applications of direct-current motors. In the present 
installment he discusses the theory of starting and braking direct- 
current motors for traction and elevator work.—L’J/nd. Elec., October 
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Electricity in Minesx—RAVENSHAW.—The second of his lectures 
on the uses of electricity in mines. He discusses electric lighting, 
signalling, shot-firing, the use of direct and alternating-currents, 
the precautions which are necessary in mines and the safety rules 
of the British Home Office. The questions of capital expenditure 
and running cost are finally discussed.—Lond. Elec., November 3. 

Electricity in Mining.—Scuo._it.—A general discussion of mine 
power stations and electric hoisting engines.—Mining Mag., No- 
vember. 

Driving of Stamp Mills——WitMs.—A thorough discussion of the 
electric driving of stamp batteries—From South African Assoc. of 
Engs., in Mining Mag., November. 

Recommendations Against an Electricaliy-Driven Pumping Plant.— 
A report by Symons, Field and Hering recommending against a 
150,000,000-gal. electrically-driven pumping plant for Buffalo, N. Y. 
The main argument against it is that the electric power was to be 
furnished from Niagara Falls, and this was not considered to be suf- 
ficiently safe. It would have been necessary to install an auxiliary 
steam power plant, and with this the chief advantage of the electric 
installation, i.e., its low cost, would have disappeared.—Eng’ing News, 
November 23. 

Turbine Pumps.—MUvELLER.—An article on modern turbine pumps 


with diagrams of their construction and results of tests—From 





Zeit. d. Ver. Deutscher Ing.; Scient. Am. Sup., November 18. 
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Gas Engines.--A well illustrated article on four-cycle gas engines 
driven by blast furnace gas, made by a German company.—Lond. 
Eng’ing, November 3. 

Gas Turbine-—C.ierK.—His pré@sidential address to the (Brit.) 
Junior Inst. of Engs., discussing the problem of the gas turbine. 
His view of the future of it is not favorable—Lond. Elec., Nov. 10. 


TRACTION. 
Single-Phase Traction.—Bricut.—An account of tests recently 
made with the Westinghouse single-phase traction system. Figs. 
1*and 2 show a test on a 49.4-ton interurban car equipped with four 


Motor 
Motor 
Line 
“3 


Time in Seconds 





Time of run including stop, 227.5 sec. 

Size of wheels, 37 in. Length of stop, 10 sec. 

Length of run, 2 miles. Schedule speed, 31.65 miles per hour. 
Average speed, 33.1 miles per hour. 


I.—SPEED, VOLT AND AMPERE CURVES. 


Gear ratio, 18 :64. 


FIG. 


75-hp Westinghouse single-phase, alternating-current railway motors 
geared for a speed of about 50 miles per hour. The test extended 
over a run of two miles in length. The controller was operated to 
the full-on position in about 15 seconds and was thrown off at 
about 3,000 ft. from the end of the run. The car was allowed to 
drift about 2,500 ft., and then the brakes were. applied. 
at the speed curve, the acceleration for the first 30 seconds is seen 
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FIG, 2.--TEST 


to be 0.7 mile per hour per second. In another test on this car 
the initial acceleration was increased to one mile per hour per second 
by operating the controller a little faster. In this test the maxi- 
mum apparent line kw was about 350. An acceleration of one mile 
per hour per second is higher than is ordinarily required with cars 
of this weight and gearing. The decrease in speed during coast- 
ing and braking is shown very clearly in the curve. The rate of ac- 
celeration can be obtained at any point by taking a tangent to the 
speed curve at that ‘point. The difference between the line real kw 
and motor real kw curves represents the losses in the transformer and 
car wiring. The kw per car-mile and watt-hours per ton can be 
calculated from the average kw which is obtained by integrating 
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the line real kw curve and dividing by the entire time of the run 
including the stop. The actual power drawn from the line is very 
low as the car starts, but rises rapidly, reaching a maximum a little 
later than the maximum for thé apparent kw. The power factor 
is rather low at the start, but rises very rapidly, passing a value of 
80 per cent in less than twenty seconds, and soon reaching 91 per 
cent in one test and 94 per cent in the other. The average power 
factor will run from 80 to 85 per cent in these tests, and with 
longer runs at full speed would be considerably higher. The sud- 
den rise in the line voltage curve at 160 seconds is due to the line 
current being cut off, which allows the voltage to rise owing to the 
decrease in line drop. The lowering of the load of the engine and 
generator will also cause the voltage to rise slightly. The gradual 
rise of the motor volts after the controller is on full, is due to the 
decrease in the line and transformer drop. Results of a test of a 
somewhat lighter car are also given —Elec. Jour., November. 

High-Frequency for Single-Phase Railways~—A communication by 
the Allgemeine Elek. Ges., stating that the Winter-Eichberg motor 
is capable of operating up to 50 cycles without any changes in con- 
struction. A frequency of 42 is used successfully on the Stubaital- 
bahn and a frequency of 40 on the Borinage road.—St. R’y. Jour., 
November 18. 

Electrolysis from Tramway Return Currents with Alternating Cur- 
rent Systems.—KInTNER.—An illustrated account of tests which were 
intended to represent extreme conditions in actual practice such as 
would tend to aggravate any electrolytic action on water or gas pipes 
from the return currents of a tramway system. While certain lab- 
oratory tests extending over short periods of time may indicate trivial 
losses due to alternating-current electrolysis, the results of this long 
time test made under conditions approximating those met in ser- 
vice show quite conclusively that if there is any action it is very 
small. The conclusion is, therefore, that with alternating-current 
traction no electrolytic effects should be expected.—Elec. Jour., 
November. 

Third-Rail Insulation —In notes on the recent electrical Olympia 
Exhibition in London a description is given of a new third-rail 
insulator of Monte-Callor, consisting of a solid block of glass shaped 
as shown in Fig. 3. The advantage claimed for this appliance is 
that it permits of greater flexibility than the ordinary third-rail in- 
sulator, such as is used on certain electric railways. When these 
insulators are fixed on the same sleepers as the running rails, it is 
obvious that a certain amount of tension is 
put on them when a train passes over. This 
is because they are incapable of vertical mo- 
tion relatively to the sleeper, as they are, of 
course, rigidly attached to the conductor rail. 
The present insulator overcomes this difficulty 
by means of a circular boss, which fits into the 
wooden supporting base, and hence the in- 
sulator is capable of both vertical and circular 
motion relatively to the sleeper.—Lond. Elec., 
November 3. 

Roller Bearings—How.—A paper read be- 
fore the Tramways and Light Railways Asso- 
ciation. The efficiency of roller bearings 
largely depends upon true parallelism, proper 
spacing of the rollers and proportionate diam- 
eter, length and hardness of the rollers. The 
author advocated the employment of solid 
rollers of special quality steel rather than of 
spiral or hollow ones, or rollers threaded on 




















spindles. The want of success of earlier ex- 


FIG. 3.—THIRD-RAII periments made with roller bearings was due 


INSULATOR. to excessive rigidity and improper load ad- 


justment. These are now obviated by means 
of swivel seatings, so that the alignment of the load is evenly dis- 
tributed. The use of roller bearings on tramways was discussed. 
On the London, Brighton & South Coast Railway an economy of 
15 per cent in coal consumption was obtained on the drawbar pull. 
The results of exhaustive tests on the Indian State railways showed 
an economy in coal consumption of from g to 12 per cent.—Lond. 
Elec. Eng., October 27. 

INSTALLATIONS. SYSTEMS AND APPLIANCES. 


Central Station Development in England.—Mountain.—His presi- 
dential address to the Leeds section of the (Brit.) Inst. Elec. Eng. 
He discussed the developments of central stations in England, dur- 
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ing the last ten years. At the end of 1894 there were 60 undertak- 
ings with a capital expenditure of $30,538,400; at the end of 1904 
there were 445 undertakings, with a capital expenditure of $309,- 
806,565. The consuming devices reduced to the equivalent of lamps 
connected in 1894 numbered 2,031,368, and 19,971,435 at the end of 
1904. The kw-hours sold in 1894 numbered 30,203,766,.and 448,078,- 
057 in 1904. The average price obtained per kw-hour sold in 1894 
was, by companies, 12.16 cents, and by municipalities, 10.64 cents; 
in 1904 the average price obtained by companies was 7.8 and by 
municipalities 5.4 cents. These figures show that the capital expended 
and lamps connected have each increased proportionally by 10 
times, and the kw-hours sold nearly 15 times while the price obtained 
has decreased by 48 per cent. He concludes that greater care must 
be exercised in the expenditure of capital, that the introduction of 
large generating plants will lead to ultimate economy and will en- 
able central stations to compete with the comparatively small en- 
gines employed for driving factories, and that reduced charges will 
still further enormously increase the output of energy for both 
lighting and motive power purposes, if by exhibition or other practi- 
cal demonstration the actual advantages are shown to be derived 
from the use of electricity—Lond. Elec., November 3. 

Electricity in Newspaper Piant.—A description of the power and 
lighting plant of the Free Press building in Winnipeg, Canada. A 
75-kw. generator supplies power for motors at 500 volts, while a 
50-kw generator supplies power for lamps at 110 volts. The individ- 
ual motor system is used in every department where electrical power 
is used. There are in all 33 motors, varying in capacity from a 
\4-hp driving a lintoype machine, to a 35-hp driving a Hoe Quad 
press. For the speed control of this latter machine, two motors 
are used, one of 5 hp for starting the press and running at the 
slow speeds, the other of 35 hp for the higher speeds.—Can. Elec. 
News, November. 

Central Station for Power Distribution in the Country.—MANASSE. 
—The first part of an illustrated description of the central station, 
Kaiserwerke, which was recently built near Kufstein in Northern 
Tyrol. There is a waterfalls of some 3,000 hp available. For the 
present two 1,200-hp generating sets and two 60-hp exciting sets 
have been installed. The generators supply power for both lamps 
and motors, three-phase current at 10,500 volts and 4o periods being 
produced.—Elek. Zeit., November 9. 

Central Station Results——An article giving the operating results 
during three years of the Dresden 2,500-hp central heating and 
electric station. Practically, as well as financially, the whole plant 
and its disposition have proved an unqualified success, particular ad- 
vantages being attributable to the practice of superheating, the ar- 
rangement of subways, mains, etc.—Eng’ing Record, November 18. 

Increasing the Profits in Central Stations —WaAtsH.—An article 
enumerating the advantages to be derived by central stations from 
disposing of exhaust steam for heating purposes. The author cites 
many instances where this has been done with profit, and also cites an 
instance of a station which utilizes the exhaust during the summer 
months for manufacturing ice—Amer. Elec., November. 

Avoiding the No-Load Loss of Transformers.—ScumMivt.—The 
conclusion of an illustrated paper describing various arrangements 
for avoiding or diminishing the no-load loss of single-phase and 
polyphase transformers.—Zeit. f. Elek. (Vienna), October 29. 

ELECTROPHYSICS AND MAGNETISM. 

Electromechanics of Galvanism and Heat.—Rtecke.—An abstract 
of a paper presented before the recent meeting of German Natur- 
alists in Meran. The author reported on papers by Drude, Lorentz 
and himself, the common goal being the development of an electro- 
mechanical theory of galvanism and heat. With reference to older 
views of Wilhelm Weber, he first developed the foundations which 
are common to his own theory and that of Drude and then their 
differences. The most important one relates to the value a which 
is the kinetic energy of the moving electrical particles at the abso- 
lute temperature J. The theory of Riecke does not decide the ques- 
tion as to what is the value of a for different particles, while Drude 
considers a as a universal constant, the value of which may be de- 
termined by means of the kinetic theory of gases. The author then 
reported on the laws of conduction of heat and electricity in met- 
als. Comparisons with experimental facts can be made for the 
ratio of heat conductivity to electric conductivity. The value which 
follows from the theory of Riecke becomes essentially that of 
Drude if, in the former, Drude’s value of a is inserted. However, 
there is a difference in the numerical coefficient. According to ex- 
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periments it is on the average 1.41, while Riecke finds theoretically 
1.5, Drude 1.33 and Lorentz, on the basis of a broader foundation, 
finds 0.89. The author then discussed phenomena in magnetic 
fields and explained why in this field neither his own theory nor 
that of Drude agrees with the facts. He indicated the way in 
which the theory is to be improved. He then discussed the appli- 
cation to thermo-electricity and contact e.m.f.’s. The author con- 
cluded with a report on the investigation by Lorentz in which the 
emission and the absorption of a metal is calculated for the case 
of long waves, and from this he derived the radiation law of Planck 
in the simple form which is valid for long waves.—Phys. Zeit., 
November 9. 

Theory of Magnetism.—LaANcevin.—A theoretical paper in which 
he elaborates Ampere’s hypothesis of molecular currents for the ex- 
planation of magnetic phenomena. Ampere’s molecular currents, 
Weber’s circuits of zero resistance, and Ewing’s molecular magnets 
are all identified with electrons revolving about centers of attrac- 
tion, such as constitute the basis of Lorentz’s theory of the Zeemon 
phenomenon.—Lond. Elec., November 3, 10; from Jour. de Phys., 
October. 

Electron Theory—ToMMAsINA.—A paper presented before the re- 
cent International Congress of Radiology on the kinetic theory 
of the electron as the necessary foundation for the electronic theory 
of radiation —L’Eclairage Elec., October 21. 

Recombination of Ions——HENpREN.—If a gas is ionized by any 
ionizing agent such as Roentgen or radium rays, the positive and 
negative ions will immediately begin to recombine due to their motion 
and mutual attractions. A simple law analogous to that of mass 
action in physical chemistry has been found to cover this pheno- 
menon. It states that the rate of disappearance of either charge is 
proportional to the positive and negative electric densities. The pro- 
portionality factor is called the coefficient of recombination. The 
author gives results of tests as to the variation of this coefficient 
with pressure and has extended the limits of pressure within which 
this law has been investigated. He finds that the coefficient de- 
creases with pressure.—Phys, Rev., November. 

Negative Corpuscles from Alkali Metals; Energy of Emission of 
Corpuscles—J. J. THomson.—An account of an experimental inves- 
tigation of the emission of negative corpuscles by the alkali metals. 
It is well known that the alkali metals when exposed to light, even if 
it is of very feeble intensity, give out negative corpuscles. Thus El- 
ster and Geitel found that the light emitted by a piece of glass rod 
raised to a dull red heat was sufficient to make rubidium emit cor- 
puscles. The author now shows that with these metals there is a small 
emission of corpuscles even when all external light is excluded. His ex- 
periments show that iridium and a liquid alloy of sodium and potas- 
sium give out corpuscles in the dark. The alkali metals give out cor- 
puscles when in the gaseous as when in the solid state. The result 
that some substances emit many corpuscles, while others at the same 
temperature emit only a few, if any, has important consequences 
when considered in relation with the second law of thermo-dynamics. 
It follows that the energy of the emission of corpuscles cannot come 
from thermal sources, but must come from some change in the state 
of the working substances, presumably from some diminution in the 
internal energy of the atoms of this substance. n this view, the 
energy of the corpuscle emitted is not derived directly from the 
work done on the corpuscles by the electric field which exists in the 
Roentgen rays or in the light. The rays act as detonators, causing 
some of the atoms on which they fall to explode, and the energy 
of the corpuscle is derived from the energy liberated by this ex- 
plosion. In the case of radium and other radioactive substances 
we have probably also the transformation of internal atomic energy 
into the kinetic energy of corpuscles and particles, but in this case, as 
far as is known, the transformation is quite uninfluenced by external 
physical conditions, and is thus beyond our control.—Phil. Mag., 
November. 


ELECTROCHEMISTRY AND BATTERIES. 


Fixation of Atmospheric Nitrogen—ScHEUER.—An account of a 
long series of experiments on the production of nitric acid from air 
by means of electric discharges. The author varied the conditions 
of the experiments in many directions and tried especially different 
forms of apparatus and different forms of the electrodes between 
which the discharges took place. Some good results were ob- 
tained with electrodes shaped like the horns of a horn lightning 
arrester. The efficiency in all experiments was considerably below the 
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theoretical one.—In abstract in Zeit. f. Elektrochemic, September 1; 
the full paper printed as Thesis at Univ. of Geneve, Switzerland. 


Electrolysis of Water.—RicHarps.—A Franklin Inst, paper dis- 
cussing first the general problem of water electrolysis and then 
several commercial apparatus for the production of oxygen and 
hydrogen.—Jour. Franklin Inst., November. 


Dielectric Constants —MATHEWs.—An account of an experimental 
investigation on the relation between electrolytic conduction, specific 
inductive capacity and chemical activity of certain liquids with a long 
and careful bibliography on dielectric constants.—Jour. Phys, Chem., 
November. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 

Wattmeter—Among the notes on exhibits at the recent Olympia 
exposition in London a description is given of the Duddell-Mather 
standard wattmeter. Two patterns of instrument are made, one suit- 
able for use on circuits between 100 and 2,500 volts, and the 
other for extra high pressure of 11,000 volts. The instrument is 
of the electro-dynamometer type, having a set of fixed coils marked 
C, C, C, C in the elevation (Fig. 4), and movable coils c, ¢ (set 
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FIG, 4.—PART SECTIONAL ELEVATION AND PLAN OF WATTMETER. 


















astatically), which are brought into the same relative position by 
a torsiori head, F, on which the reading is taken. The frame and 
supports are constructed entirely of insulating materials, chiefly ebon- 
ite and ivory, the only conducting material used being in the 
coils and controlling spring. The coils are built up of strands of 
fine wires, and the spring is of high-resistance material. By these 
means eddy currents, which vitiate the readings of so many watt- 
meters on alternating-current circuits, are eliminated. Sub-division 
of the windings enables the sections of the fixed coils, of which 
there are usually 10, to be connected in series or parallel, or partly 
series and partly parallel, thus giving the instrument several sensi- 
bilities in known By the fixed coils and torsion head a 
useful range of 1 to 100 is obtained without using deflections less 
than 50 divisions of the head. A further set of sensibilities may be 
got by putting different non-inductive resistances in series with the 
moving, or pressure coil, the resistances supplied being suitable for 
any voltage between 100 and 10,000. A total range of 1 to 10,000 
is therefore possible. The strength of the controlling spring is ad- 
justed so that with 1,000 ohms, or convenient multiples of 1,000 ohms, 
in the pressure circuit, the scale is direct-reading with the princi- 
pal arrangements of the current coils. Efficient damping of the mov- 
ing system is obtained by air friction, projections from the plate 
of insulating material, 7, which carries the pressure coils, cc, passing 
into brass boxes, bb, and thus serving both as damping vanes and 
pointers, PP. By this means the movements are made practically 
aperiodic. All the resistances used in the pressure circuits of these 
wattmeters are of the “anti-capacity” type and are made of manganin 
wire (silk covered) woven into a fabric with silk threads as warp. 
They take the form of a ribbon 7 in. to 10 in. wide and of length suf- 
ficient to give the required resistance. 


ratios. 


The ribbon is wound in a 
zig-zag fashion round porcelain insulators supported from the ebon- 
ite top of a box.—Lond. Elec., October 27. 

Instruments.—ReyvaL.—An illustrated description of several in- 
struments exhibited by Richard at the Liege exposition, especially 
non-periodic galvanometers, hot-wire instruments and a great many 
different recording instruments.—L’Eclairage Elec., November 11. 

High-Pressure Air Gap and Condenser.—FESSENDEN.—A long com- 
munication giving historical notes on the use of compressed air as 
dielectrics. The compressed-air spark-gap and compressed-air con- 
denser are described. For equal capacities and potentials a com- 
pressed-air condenser occupies about one-tenth of the space that an 
oil condenser does, and a somewhat less space than a glass-plate con- 
denser.—Lond. Elec., November 3. 
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TELEGRAPHY, TELEPHONY AND SIGNALS. 

Velocity of Electricity Along Wires——Stasy.—In another paper of 
his serial on tuning wireless telegraph senders, the author points 
out that it is improper to assume the velocity of electricity along 
wires or along systems of wires to be equal to the velocity of light. 
This point is of importance for the calibration of “multiplication 
rods,” i. e., the author’s well known device for measuring wave 
lengths in wireless telegraphy. This measurement is really based on 
the determination of the frequency, and the wave length can be 
found therefrom only when the velocity of electricity is known. 
The velocity of an electric wave through free space equals the velocity 
of light v = 30,000,000,000 centimeters per second. Hence the 
“true wave length in space” = v T, where T is the period. This does 
not necessarily hold true for the propagation of waves along a sys- 
tem of wires, since in this case v may have a different value. The 
author discusses the calibration of multiplication rods with a single 
straight wire as standard (his own former method) or with a 
Lecher double wire as standard (Drude and Gehrcke in the German 
Reichsanstalt). The two methods give different results, and it is 
now certain that the Lecher double wire is the only.reliable stand- 
ard, since in measurements with a single straight wire in free air 
there are disturbing factors which may cause errors amounting to 
some 6 per cent. When the mechanical difficulties of winding multi- 
plication rods with perfect uniformity by means of purely mechanical 
apparatus will be overcome, they may be used themselves as stand- 
ards of sufficiently great exactness. In transmitters which are coupled 
with capacity circuits for the sake of damping, there is a difference 
between the velocity of electricity in the transmitting wire proper 
and in the closed circuit. In the latter the velocity equals the velocity 
of the light. This difference represents a formal difficulty for cal- 
culations, which, however, may be overcome by substituting for the 
real transmitting wire an ideal wire for which the velocity would 
equal the velocity of light. The author shows how by simple ex- 
periments the length of this ideal wire may be found. In the case 
of a cable in his laboratory the real length and the ideal length 
differed by 7 per cent; this means, that in the real cable the ve- 
locity of electricity is 7 per cent smaller than the velocity of light. 
The “harp” of Fig. 5 of 10 meters length, consisting of 10 wires 
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FIG. 5.—THE “HARP.” 


of 08 mm thickness in a distance of 10 centimeters, placed at a 
height of 1 meter over a zinc floor and excited by a spark-gap earthed 
through a thick zinc cylinder, assumed oscillations of a quarter 
wave-length equal to 13.4 meters. This means that the velocity of 
electricity along such a harp is 34 per cent smaller than the ve- 
locity of light. When this harp was replaced by a single wire of 
0.8 mm thickness and 20 meters length, the quarter wave length was 
20 meters; i. ¢., in this case the velocity of electricity equaled the 
velocity of light. The zig-zag wire system of Fig. 6 of 95 meters 
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FIG. 6.—ZIG-ZAG SYSTEM. 


length of wire showed a wave length of only 17 meters. If the elec- 
tric wave should progress in zig-zag along the wire, it would 
follow that the velocity was 5.5 times greater than the velocity of 
light. It seems more probable that the wave propagates through 
the space between the parallel wires. By such a zig-zag arrange- 
ment of the wire it is possible to adjust its capacity and self- 
induction within wide limits —Elek. Zeit., November 2. 
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Earthed and Unearthed Radiators in Wireless Telegraphy.— 
Eccites.—An article discussing the question of earthed versus un- 
earthed radiators. Marconi’s original success was largely due to the 
use of the earthed air wire. Its merits are: First, its great length 
ensures slow vibrations, and therefore long waves; second, it sets 
the waves up so that the electric force in a wave front is, from 
the very beginning, in a vertical plane; third, what is partly im- 
plied in the last, it attaches to the surface of the earth the free 
ends of the moving lines of force; fourth, it is a good radiator (and 
absorber). Long waves are advantageous, largely for reasons con- 
nected with diffraction; the setting vertically of the electric force 
near the earth avoids losses such as would otherwise occur from 
the generation of profitless currents in the earth’s substance; and 
the attachment of the waves to the earth’s surface prevents them 
straying wholly into space and gives them such guidance (similar to 
that given by a wire to the current it carries) as enables ranges of 
hills to be surmounted without suggestion of penetration. Lodge 
early perceived an inadequacy of the simple earth air wire for 
syntonic working. His first radiator had nearly all the advantages 
of Marconi’s. But it fails in this that it does not attach the waves 
to the earth’s surface. On the other hand it has the advantage of 
complete freedom from earth connection with all the difficulties due 
to the variability in the goodness of the earth. This variation of 
quality of earth did not matter so much in untuned working, but in 
tuned telegraphy it is more important. In the case of the Lodge- 
Muirhead radiator, working over the badly-conducting earth, a 50 
per cent ohmic loss of the whole output of radiation is possible; 
whereas with the earthed radiator there are losses in vibrational en- 
ergy, amounting probably to a smaller figure. Data are so difficult 
to obtain that calculation promises at present no trustworthy an- 
swer to these questions. The only appeal is to experiment.—Lond. 
Elec., October 27. 

Electrolytic Rectifiers for Telephone Stations.—A note stating that 
electrolytic rectifiers are now being used for working telephones 
with rectified three-phase currents of 120 volts. The four alumi- 
num cells consist of stamped sheet-iron cases, in which aluminum 
electrodes are suspended. The electrolyte is a sodium salt; sodium 
sulphate and sodium phosphate are, as a rule, used. The cells are 
coupled in such a way that all the positive and negative-current 
impulses from two of the bus-bars are combined to give a direct- 
current of fairly constant voltage about 20 volts. The cells have a 
resistance of 320 ohms, and require a kind of “formation” before 
use. When the current is first switched on, eight incandescent lamps, 
in series with the cells, flash up; after a few minutes their glow 
will have diminished to dark red, and the telephone circuit can be 
closed. The current now passes from the one bus-bar to a trans- 
former, and back tothe other bar, while a branch current flows 
through the rectifier and returns through a resistance of 1,600 ohms. 
This branch comprises a split battery of four accumulators, which 
feed the signal lamps coupled to the relay contacts of the con- 
nection of the telephone switchboard. The cells have occasionally to 
be refilled. This becomes necessary when the resistance-lamps con- 
tinue to shine brightly instead of toning down; the aluminum elec- 
trodes have then to be cleaned of crystals and the cells recharged 
with fresh elecfrolyte, the salt being dissolved in distilled water. An 
efficiency of 70 per cent is claimed for these rectifiers. But these 
electrolytic “valve” cells have not, so far, been regarded with 
much confidence, because the aluminum electrodes do not last long. — 
Lond. Eng’ing, October 27. 

Telegraphy and Telephony.—Gavey.—The first part of his presiden- 
tial address to the (Brit.) Inst. Elec. Engs. He first spoke of tele- 
graphs for special requirements, such as for railways, fire signals, 
etc., and then on ordinary telegraphy, giving statistical data on the 
rise of telegraphy during the last 24 years. “Although the ordi- 
nary telegraph traffic has now been checked by the advent of the 
telephone, that young and lusty child threatening to monopolize 
the greater portion of the short-distance work in all countries where 
it has free play, still for long distances the questions of cost and 
the physical limitations of the telephone will check the rivalry of the 
latter, and there appears to be but a.small: prospect of serious inter- 
ference or serious competition between the two methods of com- 
munication after a certain critical distance is reached.”—Lond. 
Elec., November to. 

Common-Battery Telephone System.—Henry.—An illustrated de- 
scription of the Kellogg system as installed in one of the Keystone 
Telephone Company’s exchanges in Philadelphia—A mer, Elec., No- 
vember. 
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MISCELLANEOUS. 

Engineering and College Graduates—Buck.—An article pointing 
out that no college course alone can make men into engineers. The 
undergraduate work is simply a preliminary step. It serves to lead a 
man’s mind into accurate and systematic habits of thought. Although 
comparatively few graduates of technical schools or colleges fol- 
low strictly engineering work, a much larger number engage in work 
in which a general knowledge of technical subjects is of great value, 
such as in the manufacturing arts. The status of the engineer in 
society to-day is far from commensurate with that which man- 
kind owes to him. This is perhaps largely the fault of the engi- 
neer himself.—Electric Jour., November. 





Telluric Currents.—Guarint.—An illustrated paper read before the 
Belgian Astronomical Society on telluric currents, their origin, di- 
rection, their disadvantages and their possible utilization —Scient. 
Am. Sup., November 18. 

Obituary.—Notices of the death of Prof. H. Meidinger, known 
by the Meidinger primary cell, and of Charles Brown, the father 
of the present partners of Brown-Boveri & Co. Brown was for 
twenty years connected with Sulzer Brothers and for fifteen years 
with the Swiss locomotive and machine factory in Winterthur. In 
1884 he entered the Oerlikon Company and founded its electrical 
department; he also introduced there the manufacture of high-speed 
steam engines. He died at the age of 79 years.—Elek. Zeit., No- 
vember 2. 

Mica.—Zo.ttes.—A continuation of his serial on mica and the 
mica industry. The subject is treated under eight captions: Min- 
eralogy, geology, geographical distribution, history, mining, uses, 
statistics and conclusions. The treatment is industrial rather than 
theoretical or scientific, and aims at setting forth the present, past 
and probable future of mica mining in this and other countries. The 
present installment deals with the geology of the micas.—Jour. 
Franklin Inst., October. 

Assay Furnace Tools——Ke.vter.—An illustrated description of new 
assay furnace tools designed by the author for the new Baltimore 
works laboratory of the Anaconda Copper Mining Company.—Elec- 
trochem. and Met. Ind., November. 

Storage Batteries—Woopsrivce.—An illustrated article of a gen- 
eral nature on electric storage battery engineering —Cassier’s Mag., 
November. 

Electrical Exposition—A very fully illustrated account 
Olympia Exposition in London.—The Elec. Mag., October 
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BOOK REVIEW. 
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Price, 


Hanp Book or Patent Law. By W. D. Thompson, 13th 
New York: D. Van Nostrand Company. 211 pages. 
$1.25. 

While this little book is largely an advertisement for the Liver- 
pool firm of patent solicitors, of which the author is a member, its 
contents should be of service to inventors who desire to take out 
foreign patents. The preface states that the book is not written 
with the object of enabling one to become his own patent agent, 
but rather to act as a useful guide to patentees, manufacturers and 
investors in patents, and was undertaken with a view to answering 
inquiries as to cost and law of patenting which the author’s firm 
There is a section for each 
country of the world issuing patents, in which is given information 
concerning grant and duration, what can be patented, novelty, ex- 
amination, patent office procedure, 
rights conferred with patents, etc. In each case also are given the 
patent fees, which, however, in most all cases appear not to be 
the official fees but the charge for service by the author’s firm. 


receives in the course of its business. 


taxes, working, publication, 


BOOKS RECEIVED. 
By F. Kohlrausch. 


656 pages, illustrated. Price, 9 marks. 


LEHRBUCH DER PRAKTISCHEN PHYSIK. 
zig: B. G. Teubner. 


Leip- 


MACHINE DESIGN. 
Parts. 
26 pages, 243 illustrations. 


art II, Form, Strength and Proportions of 
By Forrest R. Jones. New York: John Wiley & Sons. 
Price, cloth, $3.00. 

UND ENTWuRF ELEKTRISCHER MASCHINEN, APPA- 
By Dr. F. Niethammer. Stuttgart: Ferdinand 


BERECHNUNG 
RATE UND ANLAGEN. 
Enke. 


572 pages, 609 illustrations. 
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New York Electrical Exhibition. 





The preparations for the electrical show, which will be held in 
to 23, are now nearing 


factory power en- 


Madison Square Garden from December 12 
completion. The list of exhibits ranges from 
gines and electrical heating, lighting and cooking instruments to 
surgical instruments, talking machines, motion pictures and the 
wireless apparatus used in the recent Japanese-Russian war. The 
exhibition aims to include every phase of electrical invention im 
which the visitor may be interested. Attention will be called par- 
ticularly to the model kitchens, where practical demonstrations of 
the use of electrical machinery will be conducted through the me- 
diums of stoves, ovens, chafing dishes, coffee urns, tea pots and 
also curling iron heaters, warming bags, laundry irons and num- 
berless other devices for the home. 

In the middle of the hall will be located the telephone exhibit. 
Here will be seen the “theatrephone,” by means of which visitors 
to the exhibition will be enabled to listen to the words and music 
of the various theatres over a wire connected direct to the stages 
during the actual time of the performances. This apparatus is 
now in use in London, where subscribers are thus permitted to 
keep in direct touch with the plays, concerts, lectures and other 
forms of entertainment and insfruction in the city. 

By courtesy of the Street Cleaning Department and of the De- 
partment of Bridges of the City of New York, steel models, 30 ft. 
long, will be shown of the Williamsburg Bridge and of the incin- 
erating plant connected with it, where the refuse of the city is 
burned. A sample bale of the refuse from the streets is also ex- 
hibited. The value of this “waste” matter may be implied from 
the fact that a contractor pays the city $20,000 a year for the owner- 
ship rights to it. 

The music will be one of the features of this exhibition. The 
“Electrical Show March,” composed expressly for this occasion by 
d’Aguin, will be played at the afternoon and evening concerts by 
the band that bears the composer’s name. Both classic and popular 
music compose the daily programmes. To add to the interest of 
the visitors each evening will be devoted to some special interest. 
Thus, “Telephone Night” will be especially devoted to those per- 
sons interested in this subject. In the concert hall, adjoining the 
main exhibition floor, lectures will be held at 3.00 and 4.00 o’clock 
every afternoon and at 8.00, 9.00 and 10.00 o’clock every evening 
by Earle L. Ovington. These lectures will be supplemented by 
practical demonstrations and explanations of the latest and most 
spectacular electrical experiments, on special apparatus secured 
for this purpose. These experiments will cover the phenomena of 
high-tension discharges, high-frequency currents, electro-therapeu- 
tics, wireless telegraphy, R6ntgen rays and many of the Tesla dem- 
onstrations. 





Equipment of the Hastings, England, Trol- 
leys. 





When complete the system of the Hastings & District Tramways 
Company, at the popular English watering place, will be 30 miles in 
length, partly in the city and partly outside on private right of 
way. The first part of the large contract has just been carried 
out by Dick, Kerr & Co., Limited, with Messrs. Kincaid, Waller, 
The house 
and 


Manville & Dawson as consulting engineers. 
is at Hastings, with Silverhill 
Sixteen miles of road have already gone into operation, with forty 
double-decked cars, built by the United Electric Car Company, of 
Preston, on Brill trucks. 

The power house electrical plant consists of three of Dick-Kerr’s 
standard alternators and two of the same firm’s standard direct- 
current generators. and direct-current gen- 
erator are each direct-coupled “Belliss” 
The fourth engine drives an alternator and generator coupled to- 
gether so as to form a reserve in case of the break-down of either 
an alternating-current or a direct-current The 
generate three-phase current at 6,600 volts, 25 cycles, each machine: 


power 


sub-stations at Bulverhythe. 


Two alternators one 


separately to a engine. 


anit. alternators 
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being provided with a direct-driven exciter. They are designed 
for a continuous output of 300 kw and to sustain an overload of 
25 per cent for one hour with a moderate rise in temperature. All 
three machines are designed to run in parallel with each other, and 
means are provided for raising their voltage up to 6,600 when 
running at a constant speed to compensate for loss in the mains. 
The direct-current machines are designed to give an output of 
300 kw when running at 375 r.p.m. at a pressure of 500-550 volts. 
The switchboard consists of twenty marble panels, each supported 
independently on an iron frame. The board consists of three 
alternating-current generator panels, one alternating-current spare 
generator panel, one alternating-current total output panel, four 
alternating-current outgoing feeder panels, two direct-current gen- 


erator feeder panels, one direct-current total output panel, one 
B. O. T. panel, one negative booster panel, six direct-current feeder 
panels. The whole of the high-tension oil -switches is contained in 


a special chamber beneath the main switchboard gallery. Each 
switch is isolated in a separate cell and the front is closed by a 
sheet-iron door. The switches are operated from the main gallery 
by wooden rods and levers, and the panels on the gallery contain 
no instruments or switches carrying current at high pressure. 
The sub-stations are fed from the main station by Callender 
three-core, high-tension, lead-covered cables. At the Silverhill 
sub-station there are three Dick-Kerr standard 200-kw compound- 
wound rotary converters, running at 750 r.p.m. and generating 
direct current at 500-550 volts. Each rotary has its complement 
of three single-phase, transformers. The 
rotaries are capable of dealing with an overload of 25 per cent for 
one hour. The Bulverhythe sub-station is similar to the one at 
Silverhill, and is equipped with a similar number of rotaries with 
Each rotary has three 
70-kw, single-phase, The transformers, 
which are mesh-connected, transform current from 6,600 volts to 
340 volts; they are contained in ribbed cast-iron tanks. The sec- 
ondary coils are insulated from the iron by mica insulation and oil- 


oil-cooled, step-down 


the necessary transformers and switch gear. 


oil-cooled transformers. 


proof material; the high-tension coils, outside the secondary coils, 
are insulated in the same manner. Special circulating ducts are 
provided for free circulation of the oil between the iron and sec- 
Ondary and secondary and primary, in order that the core and 
winding may be thoroughly cooled. The cores and yokes of the 
transformers are built up of annealed iron plates of special quality 
and high permeability, and of minimum hysteresis loss. The plates 
The laminations 
For me- 


are insulated from one another by special varnish. 
used are free from ageing or increase in hysteresis loss. 
chanical reasons the cores and yokes are securely clamped together 
in order to reduce the magnetic resistance. ‘ 


- 





New Sangamo Alternating-Current Watt- 
hour Meter. 


After a number of years’ experiment the Sangamo Electric Com- 
pany, of Springfield, Ill., has placed on the market a new type of 
watt-hour meter based upon radically new principles in alternating- 
current measurement, and which, owing to its design and construc- 
tion, is stated to eliminate practically all chance of trouble from jewel 
wear or bearing friction, at the same time having high torque, great 
accuracy on all loads, large overload capacity and the ability to 
work accurately with shunts of any capacity. 

In series with the shunt coil of the meter, which is carried on a 
laminated iron yoke, as shown in Fig. 1, is a condenser, which has 
the effect of changing the phase of current in the shunt coil in such 
a way as to bring the magnetism of the shunt field in phase with 
The main current goes directly through the 
which is completely enclosed 


the circuit 
copper disc armature, shown in Fig. 2, 


pressure. 


in a mercury-tight insulating chamber. The current is led in and 
out from the disc chamber by means of contact ears on each side, 
as shown in Fig, 1 

The magnetic field due to the load current in the strong shunt 
causes rotation of the armature, the motion being transmitted to 
the recording train in the usual manner. The armature spindle or 
shaft, as shown in Fig. 2, projects through a ring-shaped sapphire 
jewel set in the upper cover of the mercury chamber, which is 
formed in such a way that no mercury can escape, no matter in 
what position the meter is turned. The upper end of the armature 
shaft proper keys freely into an external spindle, which carries the 
On this spindle is the worm for driving 


aluminum damping dise. 
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the recording train, this being underneath the disc so that the worm 
wheel is well protected from accidental injury. 

The adjustment of the meter on light load is obtained by means 
of a small soft-iron piece slid back and forth on the face of one of 
the shunt field poles just below the disc chamber, this movement 
giving a wide range of adjustment on light load. The main speed 
adjustment is obtained without moving the permanent magnets, two 
in number, which are rigidly held in clamps in the back of the meter. 

The adjustment for speed is obtained by moving a small soft iron 
disc above the upper poles of the two magnets facing each other, 
this disc being carried on a fine pitched screw working in the bracket 
above. More or less.lines of force are thus shunted between the 
upper poles of the two magnets and away from the disc gap be- 
low, which causes a wide variation in the damping effect, and con- 


sequently great ease of speed adjustment. The insulating chamber 





FIG. I.—FRONT VIEW OF METER. 


formed of a spe- 
This chamber and 


in which the armature and mercury is carried is 
cial material durable at very high temperature. 
the laminated magnet structure are carried from the base of the 
meter by one large screw at the center and four smaller ones at 
the side, the removal of which allows the entire working part of the 
meter to be raken out of the base in a very short tine, and with the 
least possible trouble. The shunt coil is carried on a laminated yoke 
held by the two lowest screws in the laminated magnet structure, 
as shown in Fig. 1, which allows one to drop out the coil in a mo- 
ment, if desired. 

The method of eliminating friction and wear on the bearings 
is perhaps the most important point about the meter, aside from the 


use of the condenser to obtain the necessary torque. The armature, 
‘ | 





ARMATURE, 


FIG. 2.—COPPER DISC 


as shown in Fig. 2, has a dome of closed cup form at the center, 
this constituting the air-float when the armature is immersed in 
mercury. The displacement of this float and the armature itself in 
the mercury is sufficient to buoy up the disc shaft and the outer 
aluminum damping disc, plus a very slight but positive thrust up- 
wards. 

There is no bearing in a true sense inside the disc chamber at the 
bottom of the armature spindle, there being simply a soft steel guide 
at this point for holding the shaft laterally. At the top the shaft 
presses upward against a carefully selected flat sapphire jewel, the 
proportioning of the float on the armature being such that the 
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thrust does not exceed thirty to thirty-five grains, which is so 
slight that it is impossible to detect any wear whatever on the 
jewel at the top after long and continued operation of the meter. 

The top bearing is adjusted by a micrometer screw and is set so 
that the end-shake between the top bearing and the spindle cannot 
exceed a little over .o1 in. Under these circumstances, no matter 
how a meter may stand during shipment, or where it may be in- 
stalled and under the worst conditions of vibration and pounding, 
there will be no trouble from wear or friction on the bearing. 

The principle of the meter makes it as accurate on inductive 
loads, down to low power factors, as the best induction meters. 
The adjustment for inductive load is obtained in somewhat the 
same way as the light load adjustment and can be very quickly 
made. 

The drop through the series element of the meter is extremely 
small, as there are no series windings. In a 10-ampere, 100-volt 
meter the drop between birding posts is not over 0.2 volt at full 
load. In larger capacity meters, where a part of the current is 





FIG. 3.—SIDE VIEW OF METER. 


shunted across the binding posts, the drop through the disc is 
increased by means of resistance wires in series with it, so as to 
eliminate the effect of variation in the joints or contacts, either in 
the shunt across the binding posts or in the dise circuit. The shunt 
loss is also very small. The drop between posts in meters from 20 
to 60 amperes capacity does not exceed .08 to .10 volt. Sizes from 
80 amperes and upwards are shunted externally... The torque is very 
high, being about the same as the better class of induction meters 








FIG. 4.—END VIEW OF METER. 


on the market. The curve of the meter shows that the variation 
from one-thirtieth load to twenty-five per cent overload does not 
exceed two per cent total. On variations in voltage, the meter holds 
its accuracy over a wide range. It is accurate for ordinary varia- 
tions in frequency, and is not appreciably affected by change in 
temperature. It is very easy to readjust the meter for an entirely 
different frequency than that for which it was originally calibrated ; 
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in fact, all adjustments can be made with the greatest possible fa- 
cility and speed. For three-wire work the meters are made with 
small series transformers properly constructed so as to measure 
the total power on both sides of the system. 





Portable Tool Post. 


The poitable tool post shown in the accompanying illustration, 
which is provided with mechanisms for feeding in all directions, has 
been designed for use in conjunction with large boring mills and 
planers. This machine can either be placed on the platen of a large 
boring mill and be used for turning the inside of large work clamped 





PORTABLE TOOL POST. 


on the stationary bed plate part of the machine, or it can be placed 
on the stationary bed plate and used to turn up the outside of work 
clamped on the revolving table of the boring mill. 

In order to give the required stiffness for a tool of this character 
steel castings are used throughout, and the machine is very strongly 
made. It is manufactured by the Epsen-Lucas Machine Works, 
Broad and Noble Streets, Philadelphia. 
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Electrical Apparatus for Japanese Mines. 


Large orders for electrical apparatus for Japanese mines have re- 
cently been received in this country. The Furukawa Mining Com- 
pany has contracted with Takata & Co. for the following: One 
Westinghouse compound vertical, single-acting steam engine, size 
18 and 30 by 16, capable of developing 305 hp when operating at 
a speed of 240 r.p.m.; the engine to be direct-connected to a West- 
inghouse 200-kw, 500-570-volt, direct-current, engine-type gener- 
ator. The contract also calls for one marble switchbeard; consisting 
of two generator panels and one feeder panel for the control of 
one 200-kw generator, one 62%-kw generator and four feeders, the 
6214-kw generator being furnished on a previous order. The switch- 
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board is complete with all instruments, etc. The above engine is 
fitted with one Knowles horizontal automatic relief valve, and the 
contract calls for one Knowles patent air pump and cone jet con- 
denser, regular horizontal pattern, size 10 by 16 by 16. 

The contract also covers probably one of the first lots of large 
Worthington turbine pumps ever ordered for Japan, as follows: 
Four 8-in., three-stage, horizontal Worthington turbine pumps, each 
pump having a capacity of 150 cu. ft. of water per minute against a 
total head of 220 ft., including suction vertical and friction. These 
pumps are to be arranged with base plates and couplings for direct 
connection to Westinghouse 500-volt, direct-current, 150-hp motors, 
normal speed 825 r.p.m., this speed to be adjustable by means of 
a combination rheostat, so that the motor can be operated at 10 
per cent above and below the above-mentioned normal speed. Each 
pump is to be provided with all parts of brass, except the outer 
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returned, filled, and again hoisted, continuously and automatically. 
Safety auxiliaries are provided whereby the main brake can be re- 
leased only when current is on a solenoid operating a valve that 
admits air to the under side of the brake piston. If either the 
supply of current or air is interrupted a lever sets the brake. Simi- 
larly, if either the current or air fails the clutches will not operate. 
The motor shaft is fitted with an emergency brake operated by a 
weight controlled by a solenoid, so that any interruption in the 
flow of current stops the machine, throws out the clutches and 


puts on the brakes. A safety cut-out is provided in the head frame 


so that in case a bucket is carried beyond the proper height 
the current is cut off. 

The capacity of each of the two buckets is 17 tons of water, 
and each bucket makes a round trip in one minute and fifty seconds, 
the total lift being 555 ft. 


This water hoisting equipment has 





FIG. I.——-FRONT VIEW OF 


casting. Suction and discharge heads, bearings and hand primers 
are to be provided with each pump. The contract 
four 4-in., three-stage, horizontal Worthington turbine pumps, each 
having a capacity of 50 cu. ft. of water per minute against a head 
of 220 ft., including suction vertical and friction. Each pump is 
to be arranged with base plate and coupling for direct connection 
to a Westinghouse 35-hp. motor, and the speed is adjustable at 10 
per cent 


also calls for 


above and below normal speed, the same as the large 


pumps. These pumps have the same fittings as the large ones, but 
in addition are mounted on trucks with platforms, so that they can 
be moved to different parts of the mines. These pumps are to be 
used by the Furukawa Mining Company in pumping out flooded 
portions of its mines. 

Takata & Co. have also received a contract from the Tanaka Gold 
Mine for 150-kw, direct-current, 
wound, 500-600-volt generator, speed 580 r.p.m. 


one Westinghouse compound- 
This generator is 
to be direct-coupled to a special Pelton water wheel 34 in. in diam- 
eter, which, under 340 ft. effective head, will have a maximum ca- 
pacity of 260 hp, the wheel to be mounted on a hammered steel 
shaft, and to be complete with bearings, etc., the wheel being en- 
closed in a lower housing of cast iron mounted on masonry foun- 
dations, with upper housing of steel plate riveted to planed cast- 
iron flange. The contract also calls for one 65-hp, compound-wound, 


500-volt motor and one 50-hp, compound-wound, 500-volt generator. 


— ~ 


Motor-Driven Water Hoist. 





The 


anthracite coal 


hoist shown above has been installed at an 
mine of the D., L. & W. R. R. Co., and was de- 
signed for raising 4,000 gallons of water per minute to a height of 
550 ft. It is driven by an induction motor which runs continuously 
in one direction, change of motion being obtained by means of 


motor-driven 


bevel gearing and clutches. Throwing in one clutch runs the drum 
in one direction and throwing in the other clutch reverses this 
direction. Only one clutch can be thrown in at a time, but both 
clutches can be thrown out together. A pinion on the bevel wheel 
shaft meshes with a gear on the drum shaft, which carries a cylin- 
drical conical drum having a hoisting speed at 550 ft. per minute at 
about 15 r.p.m. The clutches and all the brakes are operated by aux- 


iliary air cylinders fitted with oil cushion cylinders, the compressed 
air being furnished by a motor-driven air compressor. 

The controlling mechanism is such that all operations of the hoist 
are automatic, 


That is to say, the bucket is hoisted, discharged, 
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been developed by Mr. H. H. Warren, electrical engineer for the 
D. L. & W. R. R. Co. The execution of the mechanical details 
of the hoist and its automatic devices was entrusted to the Wellman- 
Seaver-Morgan Company of Cleveland, O. Most of the electrical 
controlling devices were furnished by the Electric Controller & 
Supply Company, Cleveland. 





Some New Types of Rheostats for Motor 
Drives. 





The General Electric Company has developed several new types 
of controlling apparatus of the dial pattern for motor-drives, as 
Two forms for the insertion of shunt field 
These are compact speed- 


illustrated herewith. 
resistance are shown in Figs. 1 and 2. 





FIG, I.—NON-REVERSING RHEOSTAT, 


regulatirfg rheostats, and are made for motors of capacities from 
14 to 15 hp inclusive, 110, 220 and 500 volts, and designed for 2:1, 
3:1 and 4:1 speed variation by field control. In all sizes of these 
controllers, the field resistance is self-contained and is within the 
controller; in large sizes the armature resistance is external. The 
reversing style has the same number of contact points for either 
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direction of speed. Above 3 horse power a magnetic blowout coil 
is connected on the back of the controller front to protect the 
first starting points from burning, while in the non-reversing style 
(Fig. 1) this is accomplished by an auxiliary quick break device. 
Renewable segments are used for all starting contacts in both re- 
versing and non-reversing styles. Variation in speed for these 
types is obtained entirely by field control, and the armature resistance 
is not designed for continuous service, although it is liberally rated 
and will stand unusually severe service without injurious heating 
or burning. 

If controlling rheostats of this type are operated where chips 





FIG. 2.—FULL REVERSING RHEOSTAT. 


are apt to fly from the work, a cover for entirely enclosing the 
front is used; with the addition of an insulated sprocket wheel 
or gear, the controller can be mounted in any desired location. 
Fig. 3 shows one of these regulating rheostats enclosed in iron 
casing complete with circuit breaker equipped with no-voltage 
release. 

For armature resistance speed control, a type of rheostat shown 
in Fig. 4 is employed. This line of rheostats is designed for con- 
trolling the speed of shunt or compound-wound motors from % 
hp to 20 hp at 125, 250 and 500 volts direct-current. A speed re- 
duction of 50 per cent under normal full load conditions and 25 
per cent at half load can be obtained by inserting resistance in the 
armature circuit. Nine divisions of resistance are provided in these 
regulators so that ten different motor speeds may be obtained. 
In the smaller sizes the resistances are wound on tubes, while in the 
larger capacities cast iron grids are used. These rheostats will 





FIG. 3.—RHEOSTAT WITH COVER AND CIRCUIT BREAKER, 


carry currents corresponding to 25 per cent overload on the motor 
without injurious heating. 

This latter type of controller is equipped with a no-voltage coil 
connected in series with the shunt fields, so that if the voltage 
fails or the shunt field of the motor be broken, the contact arm 
returns automatically to the starting position and stops the motor. 
When this no-voltage coil is unexcited, the tension of a band brake 
around the base of the switch is increased and holds the contact 
arm in whatever position it is left. This method of holding the con- 
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tact arm in any position is simple and very durable, as the tension 
on the band brake can be easily adjusted for wear. For the smaller 





FIG. 4.—FLOOR STYLE RHEOSTAT. 


capacities, the switch arm is mounted on the top, while in the larger 
sizes it is mounted on the sides of the box, as shown in the illus- 
trations. 


a > — 


Motor-Driven Mercury-Jet Interrupter. 


An interesting novelty in the field of high-frequency apparatus is 
shown in operation at the Liege Exhibition in the form of a mercury 
jet interrupter for induction coils, which has been designed and con- 
structed by Mr. G. Gaiffe, of Paris. 

The device, which is used successfully with a 40-cm. induction coil, 








FIGS. I AND 2.—MERCURY JET INTERRUPTER, 


is a combination of a mercury jet interrupter with the simplest pos- 
sible form of driving motor. Fig. 1 illustrates the apparatus assem- 
bled and in running order. It is contained in a casing of convenient 
and transportable form. Fig. 2 shows the apparatus divided into 
two parts, the fixed and moving sections of the motor and the in- 
terrupter and the outer casing to which the former part is normallv 
joined by means of three posts and thumb-screws. 

The central shaft of the interrupter carries a conical turbine from 
which the mercury jet is thrown on to the opposite side contact seg- 
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ments. The motor part of the equipment is composed of a soft-iron 
armature, P (Fig. 3), keyed to the shaft carrying the turbine. It 
is subjected to the attraction of four magnets provided with wind- 
ings connected in series with the. interrupter. These windings are 
cut into and out of the circuit by the interrupter itself, and, with a 
proper angular relation between ‘the position of the armature and 
that of the mercury outlet, the armature is drawn by the magnets 
at the proper moments with corresponding impulses of current 
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FIG. 3.—SECTIONAL VIEW OF MOTOR-DRIVEN INTERRUPTER. 


through them and the primary of the induction coil, which is in 
series in the same circuit, as indicated in Fig. 3. 

The partitions which can be seen inside of the casing in Fig. 2 are 
provided for the purpose of counteracting the tendency of the liquid 
mass to follow the movement of the turbine. On the supporting 
plate which carries the turbine and the motor parts two lugs are 
placed for holding segmental contacts, the width and distance apart 
of which are designed for a given succession of contacts and inter- 
ruptions. The mercury fills the bottom part of the casing up to a 
level below the lowest level of the segmental contacts. The remain- 
ing part of the casing is filled with ordinary burning alcohol. 





Repainting Feed Wires on Poles. 





A device has recently been tried on some of the overhead lines of 
the Commonwealth Electric Company, Chicago, for saturating with 
compound the insulation of the feed wires in place on poles. The 





I.—MACHINE IN 


FIG, OPERATION. 


device consists of a tank holding the paint or compound, which is 
provided with suitable rollers so that it is hung over the wire and 
pulled along from one pole to another by a lineman walking along 
the ground, as shown in Fig. 1. Fig. 2 shows the machine in detail. 
To put it on the line, it is first hung on the wire by means of the 
hook which also forms the handle. A large roller, which is held up 
by springs, is then depressed so that the small rollers which take 
the weight of the device can be placed over the wire, as in Fig. 3. 
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The function of the roller is to carry the compound from the bot- 
tom of the tank up on to the wire. The compound is then spread 





FIG. 2,—PAINTING MACHINE. 


over the wire as it passes through a trough and then through a 
thimble, which not only spreads the insulation but takes off loose 
threads or strings that may be on the wire. It is asserted that 





FIG. 3.—MACHINE ON WIRE. 


by recoating the feed wire in this way, the insulation can be kept 
in good condition many more years than if it is neglected. The de- 
vice is just being introduced by the National Insulator Protector 
Company, 405 Hartford Building, Chicago. 





Improving Speech Transmission. 





A new telephonic transmitter has recently been put upon the mar- 
ket by the International Telephone Manufacturing Company, of 
Chicago. The accompanying cut shows exterior of the trans- 
mitter and the various parts. All the working parts are supported 
on the front, which is built of heavy brass. The seat for the dia- 
phragm is accurately turned down and the sides are slotted to the 
required depth, to form a firm seat for the bridge. This brings the 
bridge at all times into proper relation with the diaphragm and 
dampening springs. These springs answer the combined purpose of 
dampening the diaphragm, forming the enclosure for one side of the 
carbon chamber, and serving as the front electrode. The carbon 
chamber is constructed of a very light ring with an ingoing ledge 

at one end, to which is clamped the auxiliary mica diaphragm with 





COMPONENT PARTS 


OF TRANSMITTER, 


a tight-fitting inner tube. The diaphragm prevents the entry of 
moisture and also lends to the transmitter a soft and natural tone. 
The binding ring clamps the ledge of the carbon chamber firmly 
to the combined electrode and dampening spring, and also presses 
the inner tube of the chamber solidly against the mica diaphragm, 
and at the same time securely holds all of the working parts directly 
in the center of the main diaphragm. 

This construction makes a transmitter with all of the essential 
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working parts self-contained and firmly riveted together, and pre- 
vents loss of proper adjustment. The chamber being supported on 
the diaphragm, it agitates the carbon whenever the transmitter is 
used, keeping it alive at all times, thus absolutely preventing packing. 

The dampening springs are formed by machine into the proper 
shape, so that when the diaphragm is set into the front case and the 
bridge is screwed down in position, the back electrode set-screw 
can be fastened, and the transmitter is in the proper adjustment. 
The collet for the back electrode post is insulated from the bridge 
by mica washers. A substantial German silver punching, forming 
a connecting lead, is swaged to the back electrode post and termi- 
nates at a terminal screw mounted in an insulating block on one end 
of the bridge. An aluminum punching, forming a connecting lead 
for the front electrode, is riveted to the outer edge of the diaphragm 
and terminates at a terminal screw on a rubber block at the other 
end of the bridge. 

The diaphragm is provided around its outer edge with a rubber 
band, insulating it from the frame and preventing moisture enter- 
ing the working parts. No exposed metal part of the transmitter 
is anywhere left to form a part of the circuit, thus avoiding all 
danger of bad connections. The bridge is formed up of heavy bar 
brass 3% in. by % in., and is swedged into proper form to make 
the corners square and perfectly rigid. 

The granular carbon used in these transmitters is made of the 
very hardest coal and treated specially for central energy work or 
local battery use under the required degrees of heat. The grains 
are uniform in size and very highly polished, to avoid dusting and 
filming of the electrodes from long-continued usage. The Interna- 
tional Company prepare their carbon as well as all other parts of the 
equipment under their own supervision. 
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Electric Organ Blower. 





A new type of electric organ blower, devised by Mr. R. H. 
Spencer, and manufactured by the Organ Power Company, of Hart- 
ford, Conn., to which the name of “Orgoblo” has been given, is shown 
in the accompanying illustration. It consists essentially of a cen- 
trifugal fan blower, but with a variety of distinctive features espe- 
cially adapting it to the work to be performed. The dise bearing 
the air fans is mounted integrally on the shaft of the motor, which 
latter is placed inside the casing of the blower, the result being an 
apparatus having no exposed moving parts. The apparatus is built 
in a number of sizes to meet the various demands of organs, varying 
from % hp to 20 hp. With sufficient power any desired air pres- 
sure may be obtained, and one of the claims for the apparatus is 
that any number of different pressures may be had by simply provid- 
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ELECTRIC ORGAN BLOWER. 
ing orifices at the proper points on the circumference of the revolv- 
ing fans. Some organs call for four or five different pressures, 
but it is stated that an ordinary 15-stop church organ. may be pro- 
vided with a %-hp “Orgoblo.” The apparatus can be made practi- 
cally noiseless by surrounding the casing with a packing of mineral 
wool. The blower can be run either by a direct-current or alternat- 
ing current motor. We are informed that in a number of cities 
in vaious parts of the country, central stations have, for the sake 
of increasing the sale of current, taken up the Spencer blower 
and succeeded in introducing it in local churches. 
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Power Plant for Alpena, Mich. 





The city of Alpena, Mich., which recently voted an issue of bonds 
to defray the cost of a municipal lighting plant, has contracted with 
Allis-Chalmers Company, of Milwaukee, for the complete electrical 
and power equipment. This consists of a 60-cycle Bullock alter- 
nating-current generator, normal capacity 150 kw, direct-connected 
to a Reynolds Corliss cross-compound, heavy-duty engine, an exciter 





VIEW OF INTERIOR OF STATION, 


unit, jet condenser, switchboards, sub-station apparatus and equip- 
ment for 100 arc lamps connected in series. A feature of this in- 
stallation will be its compactness, as provision has been made for 
the future enlargement of the plant, when the growth of the city 
demands it, by an extension of the existing building and the addi- 
tion of another generating unit. The installation will duplicate that 
shown herewith, being the equipment of the municipal lighting plant 
at Owensboro, Ky. 





Primary Batteries for Operating Railroad 
Signals. 





The published accounts of the automatic signals on the North 
Eastern Railroad and the London and South Western Railroad do 
not give a description of the batteries used to operate the signals, 
and which are the “SS” type of the Edison primary battery (for- 
merly known as the Edison-Lalande), supplied by the Edison Man- 
ufacturing Company, of New York, and 25 Clerkenwell Road, 
London, E. C. Each cell consists of two oxide plates, suspended 
one above the other, in a frame, the sides of which are grooved and 
pass through the porcelain lid of the jar, and are secured “by two 
outer nuts. The copper plates are slid up the grooves from the 
bottom, and each is supported by a copper rod passing through the 
channel sides of the frames and secured by nuts. Between the 
top of the upper copper plate and the lid of the jar hollow hard 
rubber insulators are placed on the frame sides, to prevent leakage 
of current between the stems of the zinc plates and the frame sides 
at the surface of the solution. 

Each battery has also two zinc plates, between which the copper 
plates are held. The zinc plates have bent stems, which pass through 
the lid of the jar, and are secured on either side of the porcelain 
knob of the lid with a brass bolt passing through. The solution 
consists of 20 per cent of caustic soda and 80 per cent of water. 
A small quantity of oil is placed on the top of the solution to pre- 
vent creeping and evaporation. The proper quantities of soda and 
oil are supplied by the makers. The inside of each jar is marked 
to indicate the height to which it is filled with water. The amount 
of copper oxide used in each cell is so calculated that it will be 
entirely reduced to metallic copper simultaneously with the zincs 
and the exhaustion of the solution. 

The battery is very simple in construction and is readily renewed. 
New copper and zinc plates can be fixed in position, the old solu- 
tion thrown away, new put in, oil added and the battery be again 
ready for work and as good and as effective as when it was new, 
in a very few minutes. One of the chief points of merit claimed 
is the absence of local action when not in actual service, and it is 
stated that in an actual test made with forty of these cells it was 
found that the average loss in zinc in each cell, for a period ex- 
tending over three months, was a fraction over 1 per cent per month. 

It is also claimed that this battery requires no attention until the 
charge is entirely exhausted; that it generates no noxious or poison- 
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ous fumes; that its permanent parts do not deteriofate with use, 
and that extreme frost has no effect upon it. The type “SS” cell 
has a capacity of 300 amp.-hours. Its size over all is 634 in. diameter 
and 12% in. high. 
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Motor-Driven Emery Grinder. 


The accompanying illustration shows a substantial motor emery 
grinder which can readily be changed from one place to gnother 
without regard to countershafts or line shafts, by simply loosening 
a few bolts. The speed of the emery wheels can be regulated to the 
fraction of a revolution, between the highest and the lowest speed, 
so that the operator can always have, not approximately the speed 
he needs, but just the proper speed for the work he has to do. The 
wheels are mounted on the same shaft with a multi-speed motor 
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ELECTRICALLY DRIVEN EMERY GRINDER. 


which is started and stopped by turning the short lever on the 
motor to the right or left, speed variation being obtained by ttfrn- 
ing the hand-wheel on top of the motor. 

The motor is of the variable-reluctance type, the field current re- 
maining constant, and the field strength varied by changing the 
reluctance of the magnetic circuit. No field: circuit rheostat is used, 
and the motor is entirely self-contained. The simplicity and rug- 
gedness of the construction of the motor specially fits it for a tool 
of this kind. This grinder is built by the Stow Manufacturing 
Company, Binghamton, N. Y. 
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Youngstown Steam Trap. 


The accompanying illustrations show a new type of steam trap 
now being manufactured by the Youngstown Steam Trap Company, 
Pittsburg, Pa. As will be seen, the trap differs very considerably 
in appearance from the older types of steam trap. It is mounted 
to swing on trunnions, as shown in Fig. 1, where it is in discharging 
position. The diagrammatic view of Fig. 2 shows the trap in normal 
position. Referring to this figure and to Fig. 3, the condensation 
passes into a trunnion at U and thence into the receiving chamber 
through the port, P. When the latter is filled to its discharging ca- 


pacity, equilibrium is overcome, the trap tips and falls into the posi- 
tion shown in Fig. 1. 


While the trap is assuming this position the 
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ball, F, rolls toward the trunnion, thus accelerating the tipping mo- 
tion and at the same time the valve ball rolls off the discharge port, 
M, thus allowing the water to pass into the discharge pipe, C, and 
thence out through the trunnion, J. When the water has all been 
discharged the preponderance of weight of the counterweight end of 





FIG, I.—STEAM TRAP. 


the trap causes it to drop back until brought to rest on the 
bracket, G. The ball, F, simultaneously rolls back to its original 
position at the extreme end, and the valve ball, L, rolls over the 
discharge part. As will be seen, the valve mechanism is of extreme 
simplicity. The ball valve, L, is not lifted off the seat against the 














FIG, 


2.—TRAP IN NORMAL 


POSITION. 
steam pressure, as is usually the case in other traps, but is caused 
to roll off its seat automatically and is returned to its seat in the 
same manner. Since the ball is moved entirely off of its seat when 
the trap is discharging, mud, scale or other foreign matter passing 
through with the water will be blown through the large discharge 
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FIG. 3.—SECTIONAL VIEW OF TRUNNIONS. 


opening and the seat cleaned to receive the ball as the trap returns to 
its filling position. The valve ball is easily accessible, and the absence 
of packed valve stems, floats, levers and pins subject to wear all 
conduce to efficient working. Another advantageous point is that 
the rocking of the trap gives visible evidence of its proper working. 
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Industrial and Commercial News 








Commercial Intelligence. 





THE WEEK IN TRADE.—In all industrial lines, activity is un- 
precedented, as a result of the mild weather. Retail trade in wear- 
ing apparel is, however, unfavorably affected, and from the same 
‘cause collections are retarded. Fundamental conditions, however, 
are unchanged. Labor conditions have not improved, but otherwise 
the situation is satisfactory and the outlook bright. In wholesale 
and jobbing lines the backwardness of retail trade is reflected in 
slower reorder trade than expected, but there is confidence in the 
general outlook. There was an extraordinary display of strength 
in demand and of prices in the metal markets. Pig iron was strong 
but quiet; prices are rising slowly but steadily, and imports of ma- 
terial are becoming actual facts. All other metals are strong, par- 
ticularly copper, which at one time during the week reached 173¢c. 
This is the highest price attained* since 1901. The closing quotations 
were 17%c. for Lake and electrolytic and 17c. for casting stock. 
Leading industrial establishments report little idle machinery, and 
there is less complaint regarding car shortage. Finished products 
in iron and steel are active beyond precedent for this season. Some 
structural material has been bought for import, and large quantities 
for foreign pig are reported under consideration. Hardware is active 
and manufacturers are hard pressed for delivery of goods ordered. 
Railway earnings show further expansion, the gain for the first half 
of November being about 9 per cent. The net returns for nine 
months show a gain of 7 per cent. There is every indication that 
the holiday trade this year will be a record-breaker, all sections of 
the country reporting active demand from jobbers and manufac- 
turers. On the other hand, the mild weather has the effect of limit- 
ing retail buying. The business failures reported to Bradstreet’s 
during the week ending Nov. 23 numbered 224, against 198 the week 
previous and 193 the corresponding-week last year. 


ORDERS FROM JAPAN.—Takata & Company, 10 Wall Street, 
New York, have secured a contract from the Nippon Seido Riusan 
Hirio Kaisha for considerable electrical apparatus, orders for which 
have been placed by their New York office as follows: One West- 
inghouse 225-kw., 440-volt, three-phase, 60 cycle, rotating field, alter- 
nating current, engine type generator, operating at a speed of 225 
r.p.m., direct-connected to a Westinghouse 18 and 30 by 16 compound 
engine. A 12!4-kw, type “S,” 125-volt, compound-wound generator 
has been ordered for an exciter. This exciter will be driven by means 
of a belt from a pulley on the engine. The order also includes a 
Type 6-B, three-phase generator panel and a Type 6-B, three-phase 
feeder panel, together with all the necessary instruments, etc., 
mounted upon it; also one 20-hp, 400-volt, three-phase, 7,200 alts., 
induction motor; one 30-hp ditto, one 50-hp ditto, and one 75-hp 
ditto. The order also includes a lot of portable instruments, ete. 
Takata & Company have also ordered for the same contract, from 
the Knowles Steam Pump Works, one surface condenser containing 
600 square feet of cooling surface, mounted over a combined air 
and circulating pump, size 10 x 12 x 12 x 12, and one horizontal 
duplex power pump, double acting piston pattern, size 514 x 6; 
speed 50 r.p.m., direct driven by a Westinghouse 7'4-hp motor; 
also from the Burt Manufacturing Company, for use on the engine, 
one standard exhaust head. The contract also calls for one 10 x 10 
air compressor having a capacity of 135 cubic feet of air at 150 
r.p.m, This compressor was ordered from the Bury Compressor 
Company, Erie, Pa., and is direct driven by a Westinghouse 30- 
hp motor. 


A NEW CARBON POINT.—The North Adams, Mass., Herald 
of November 11 says: “H. E. Davis tested last night in the mills 
of the Berkshire Cotton Co., an “indestructible’ carbon, which is 
expected to revolutionize electric lighting. Mr. Davis is a nephew 
of the discoverer of the famous sulphur ore mines of Davis, in the 
town of Monroe. The carbon will not wear under the action 
of the electric current, as all other carbons do. A test has been 
made* by other persons in this town, and the new carbon has stood 
up well. The degree of heat at which it will melt is said to be 
away up in the dizzy numbers. A set of these carbons has been 
under test in Brattleboro, Vt., and since last March it cannot be 
seen that they have perceptibly worn, or that the light has diminished 
in intensity. The use of the carbon for fusing purposes in electric 
welding will be of the first value if all the claims of inventor are 
sustained,” 


NEW AMERICAN BLOWER FACTORY.—In order to provide 


for its increasing business the American Blower Company, of De- 





troit, is erecting a three-story addition to its plant. This par- 
ticular addition is rendered necessary by the growing popularity. 
of its type “A” enclosed, vertical, self-oiling engine which was 
placed upon the market some two or three years since. The building 
will be of steel and brick construction. The first floor will be 
used for erecting and testing engines, a very complete new outfit 
being put in for the latter purpose. The power from engines un- 
der test will be absorbed by generators and air compressors. An elec- 
tric crane will form part of the equipment in this department. The 
second floor will be used for storing engine parts and painting 
the completed engines, and the third floor will be utilized for stor- 
age purposes entirely. 

CROSBY, CRAFT & CO.—The firm of Crosby, Craft & Co. has 
been formed with offices in the Williamson Building, Cleveland, 
O. It will carry on business as manufacturers’ agent of electrical 
apparatus, and will handle in addition to other lines the prod; 
ucts of the Switchboard Equipment Co., manufacturers of “S. E.” 
circuit breakers; the Northwestern Mfg. Co., makers of “Brown- 
ing” motors and generators; the Whitney Electrical Instrument 
Co., Henry D’Olier, Jr. Co., the American Conduit Mfg. Co., and the 
Garton-Daniels Co. The active personnel of this firm consists of 
Geo. L. Crosby, who was until recently with the Stanley-G. I. 
Elec. Mfg. Co., and R. H. Craft, who has for several years been 
associated with the home office of the Adams-Bagnall Elec. Co., 
of Cleveland. 

NAVY SUPPLIES.—Bids will be received at the Bureau Sup- 
plies and Accounts, Navy Dept., Washington, D. C., until Decem- 
ber 5, to furnish at the navy yards, at Portsmouth, N. H., Bos- 
ton, Mass., New York, N. Y., League Island, Pa., Washington, 
D. C. and Norfolk, Va., a quantity of naval supplies as follows: 
Arc lamps, incandescent lamps, electrical wire. H. T. B. Har- 
ris, Paymaster Gen., U. S. N. 

CUBAN TROLLEY EXTENSION.—The Havana Central Rail- 
way, of which Mr. G. F. Greenwood, the successful trolley builder 
of Cuba is the general manager, has just secured the concession 
for an electric railway from Guines to Cienfuegos and from 
Guines to Batabano. This was secured after quite an active fight 
with the Cuban Central Railway, which corporation has just se- 
cured the same concession. 

ILLINOIS CENTRAL TELEPHONY.—A contract has just 
been signed between the Illinois Central and the Cumberland Tele- 
phone & Telegraph Company, under which the telephone company is 
to equip the railroad with telephone wires from Louisville to New 
Orleans. They are to be of the largest type used in telephone con- 
struction, requiring nearly 1,000 pounds of copper to the mile. 

THE ROBINS CONVEYING BELT CO. has recently secured 
the contract from John R. White & Son, of Providence, R. L, 
covering hoisting machinery, belt conveyors and cable railroads. 
Among the other work now being completed by the Robins Com- 
pany is the manufacture of belt conveyors for the Blaisdell Co., of 
Los Angeles, and for the Carvin mines, in France. 

BIDS OPENED.—The following are the totals of bids opened on 
November 18 bythe Bureau of Yards and Docks, Navy Department, 
Washington, D. C., for underground, lead cased, braid-covered, are 
and incandescent lighting cables at the Navy Yard, League Island, 
Pa.: Standard Underground Cable Co., $13,165, and John A. Roeb- 
ling’s Sons Co., $12,911. i 

LARGER OTIS WORKS.—The Otis Elevator Company has pur- 
chased for $1,000,000 twelve acres of land in Yonkers on the Hudson 
River to be used for an additional factory site. There is a rumor 
afloat that the company will make its own motors there. 

STROMBERG-CARLSON TELEPHONE CO., Rochester, N. Y., 
reports having closed contracts for switchboards for the following 
places: Tremonton, Utah; Columbus, Ohio; Robinson, IIl.; Lake- 
wood, Ill.; Chillicothe, Mo.; Garland, Utah. 

BIDS FOR STORAGE BATTERY.—Bids will be received by 
the Village Council, Appleton, Minn., until December 5, for furnish- 
ing a storage battery to the village, of the capacity of 200 amp.-hours. 
H. E. Sorlien is village recorder. 

ELECTRIC LIGHT PLANT.—Bids for an electric light plant, 
sewers, etc., at Abbeville, La., will be received until December 
18. The probable cost of the work will be $50,000. J. R. Leguenec 
is mayor. 

STEAM HEATING FACTORY.—The American District Steam 
Heating Company has let contracts for the construction of a large 
addition to its plant in North Tonawanda, N. Y. 
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4,500-HP GAS PLANT IN CEMENT WORKS.—The Iola Port- 
land Cement Company, of Iola, Kan., has recently placed an order 
with the Westinghouse Machine Company, of East Pittsburg, Pa., 
for three s500-hp horizontal double acting gas engines and one 
125-hp vertical single acting gas engine to increase the capacity 
of their already large gas power plant. The three horizontal gas 
engines now on order will be the first of this type to be installed in 
the power house, the remainder being of the vertical type. After 
the installation of the engines now on order, the power equipment 
will comprise 15 engines of the Westinghouse vertical single acting 
type and three of the horizontal double-acting type, aggregating 
about 4,500 hp. The company operates its plant upon Kansas natural 
gas fuel and is one of the largest users of gas power in the cement 
manufacturing field. The engines are used to operate various 
classes of machinery, such as rock crushers, rotary kilns, line 
shafting and generators for supplying power and light through- 
out the works. The machinery is in general arranged in groups 
upon sections of counter shafting driven by a single engine either 
direct connected or rope driven. 

TROLLEY RAILS FOR LONDON.—The United States Steel 
Corporation, through its Lorain Steel Company branch, submitted 
in competition with the leading British and Scotch railmakers, the 
lowest tender to the London County Council for the rails required 
for the change from horse to electric motive power of the street 
railway system, to be operated in the northern part of the British 
Metropolis. The American price quoted was about $31 per ton, de- 
livered on the other side. The freight charges from the mills to 
London plus the lighterage and landing expenses at the other end, 
entail a cost of almost $6.50 per ton, so that the American price is 
equivalent to about $24.50 at the mills. The existing price for rails 
made by the acid process, for which the London contract specifies, is 
around $30 per ton at the mills. The lowest British bid was fur- 
nished by Bolckow, Vaughan & Company, Limited, of Middleboro’- 
on-Tees, which concern controls one of the largest American de- 
signed and equipped iron and steel plants in Europe. The British 
price was nearly $34.50 per ton. 

A BIG LIGHTING CONTRACT.—In addition to using electric 
power for traction purposes on their Tyneside branches, the North- 
Eastern Railway Company, of England, are shortly to use electricity 
on a very extensive scale for the illumination of their locomotive 
works at Gateshead, and for the lighting of many of their prin- 
cipal passenger stations, goods warehouses, and marshalling yards. 
After having for some months conducted a series of exhaustive trials 
the directors of the North-Eastern Railway, acting upon the advice 
of Mr. Wilson Worsdell, their chief mechanical engineer, have now 
placed a contract for no fewer than 885 five-ampere, direct-current, 
and 600 seven and a half alternating-current lamps, with the Brit- 
ish Thomson-Houston Engineering Company, of Rugby, who were 
the contractors for the “electrification” of the North-Eastern 
Company’s Tyneside suburban branches. This order is said to rank 
as far and away the largest ever placed for electric lamps in Great 
Britain. 

THE PRICE OF COPPER.—The Copper Gossip of the National 
Conduit & Cable Company says: “It would be folly to go against the 
tide of business expansion and waste energy in making useless com- 
parisons between those past periods when copper was 11 cents and 
the present when it is 1634. Possibly at some time copper may be 
at a much lower basis than it now is, but that day is nowhere in 
sight at this writing. Before that time there will have to be a radical 
and overwhelming reversal of conditions. Our tremendous con- 
sumption and exportation of copper in 1905 are expected to reach 
approximately 502,000 tons, or considerably more than the estimated 
production and imports. Production has grown, but demand ap- 
pears to be the more lively, and the urgency of the latter has about 
completely effaced surplus stocks in this country. Facing such con- 
ditions it is not strange to see a strong copper market, and to per- 
ceive indications of extended activity.” 

ELECTRICAL MANUFACTURING “GRAFT.”—In our issue 
of November 22, an article was published giving details of a liti- 
gation at Sandusky, O., over alleged “graft” in electrical manufac- 
turing and quoting evidence that reflected seriously on the integ- 
rity of Mr. L. G. Read as manager of the Warren Electric Manu- 
facturing Co. We have a letter from Mr. Read characterizing the 
matter printed as “full of inaccuracies and wholly false in its infer- 
ence.” Mr. Read also says: “Your paper says that my resignation 
was demanded. This is absolutely untrue, and you may draw your 
own conclusions as to the irreparable damage this will cause 
me.” 

STEAM TURBINES IN PORTUGAL.—The leading electrical 
firms on the Continent competed very keenly for the contract for 
the electrical equipment of the first sewing-cotton mill so equipped 
in Portugal. It has, however, just been awarded to a British firm, 
the Brush Electrical Engineering Company (Limited), of Lough- 
borough. The equipment includes 43 motors and an alternating- 


current turbo-generator set, all of Brush manufacture, and further 
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interest attaches to the fact that this is the first steam turbine to be 
erected in Portugal. 


TELEPHONE MANUFACTURE.—Mr. John Roach and Mr. J. 
A. L. Moller,*formerly vice-president and secretary, respectively of 
the Lambert Schmidt Telephone Manufacturing Company, have 
formed a partnership for the purpose of manufacturing telephones 
and telephonic appliances, and have leased from the receiver the 
Lambert Schmidt factory at Hoboken, N. J., with its complete equip- 
ment of machinery and tools, where they will carry on their business. 


ELYRIA POWER PLANT.—It is stated that the Lake Shore & 
Michigan Southern Railroad Company is to erect a power station 
at Elyria, O., to supply power for automatic block signals recently . 
adopted by the company. This will be one of three power stations 


_ between Cleveland and Chicago, the lotations of the other two not 


having been determined as yet. Each station will have about 400 
hp of steam and generating equipment. 

NEW GREGORY PLANT.—The Gregory Electric Company, 
Chicago, is building an addition to its factory at Sixteenth and 
Lincoln Streets. The improvement is one story 50x120 ft. 





Financial Intelligence. 


THE WEEK IN WALL STREET.—The New York stock market 
was active, features being a series of manipulative movements in 
prominent specialties, notably, Brooklyn Rapid Transit, American 
Smelting and Union Pacific. Much irregularity prevailed, however, 
in the standard stocks and the general list, but there was a strong 
undertone. Brooklyn Rapid Transit was the most conspicuous ob- 
ject of the manipulative operations and had a remarkable advance, 
touching 9114, the lowest quotation of the week being 8134. Stories 
that the Pennsylvania Railroad is acquiring the property were, how- 
ever, emphatically denied, and neither the Metropolitan nor the In- 
terborough interests seem to be negotiating for it. On Tuesday and 
Wednesday there was a bearish raid on the Metropolitan Street 
Railway group, the prices for which gave way easily. These issues 
were fairly prompt, however, in recovering from the attack. Brook- 
lyn Rapid Transit closed at 88, which is a net gain of 6 points, 
741,200 shares having changed hands. Of Metropolitan Street Rail- 
way, 146,200 shares were sold at prices ranging between 114% and 
12054, the closing quotation being 120, a net gain of 3% points. 
Interborough Rapid Transit closed at 2107%, a decline of 17% points. 
Both the Allis-Chalmers issues were weak and closed at 20 for the 
common and 62 for preferred, the net results being losses of % and 
\%-points, respectively. General Electric made a net gain of 2% 
points, closing at 188, and Westinghouse common advanced 2, the 
last quotation being 174. Preferred closed at 190. Western Union 
Telegraph closed at 9234, %-point lower than the last quotation, 
and New York and New Jersey Telephone rights are held at 13%. 
In the curb market, Mackay Companies advanced 1% points net, 
closing at 51%. The market in a general way reflected the move- 
ments of the Stock Exchange. Trading was quite active. Follow- 
ing are the quotations on the Stock Exchange at the close of busi- 
ness on Nov. 28: 











NEW YORK 

Nov. 21 Nov. 28 Nov. 21 Nov. 28 
AlKs-Chalmers Co.......... 20 2034 General Electric............ 187% 186 
Allis-Chalmers Co. pfd.... 62% 62 Hudson River Tel.......... oa zi 
American Dist. Tel......... 37 37 Interborough Rap. Tran... 212 21044 
American Locomotive.... . 69% 71 Tc boas. o0sens0s8 52% 
American Locomotive pfd.. 117% 118% Mackay Cos.pfd............ 7244 7254 
American Tel. & Catle.... 91 91 BE ann 6045 5,000 00002 ee oe 
American Tel. & Tel... ... 134 136 Metropolitan St. Ry........ 11554 -:120% 
Brooklyn Rapid Transit.... 87}§ 87% BH, ¥. & B. o- Tel...... a in 
Blectric Boat. ....0::0 sccces 32 32 Western Union Tel.. 9254 9244 
Electric Boat pfd <a 70 Westinghouse com... 169 170 
Electric Vehicle............ 14 li Westinghouse pfd.......... ue 
Electric Vehicle pfd........ 20 20 

BOSTON 

Nov. 21 Nov. 28 Nov, 21 Nov. 28 
American Tel. & Tel ...... 13534 136 Mass. Elec. Ry. pfd........ 56 5934 
Cumberland Telephone... . 122% 121 Mexican Telephone......... 1% 1% 
Edison Elec. Illum......... *246 an New England Telephone... 134% ; 
General Electric.......... . 186 at Western Tel. & Tel......... 13 13 
Mass. Elec, Ry...........-. 13 1444 Western Tel. & Tel. pfd... 904 se 

PHILADELPHIA 

Nov. 21 Nov. 28 Nov. 21 Nov. 28 

American Railways......... 53 53 Phila. Electric. .......se0. 8 8 


Phila, Rapid Trans......... 
Phila. Traction.............- 


Elec. Co. of America... . 
Elec. Storage Battery...... 
Elec. Storage Battery pfd... 


$ : 46 
lik ils 3144-3246 
81 80 iy ee 


CHICAGO 


Nov. 21 Nov. 28 Nov. 21 Nov. 28 
Chicago City Ry............ 200 200 Nationa] Carbon............ 69 75 
Ohicago Edison............. oF 162 National Carbon pfd....... 114 114% 
Chicago Subway............ 4914 Union Traction.............. a e 
BE SS eee a3 : Union Traction pfd........ 
MetropoKMtan Elev. com.... 27 2746 
* Asked. 


WESTCHESTER LIGHTING.—The annual report of the West- 
chester, N. Y., Lighting Company for the year ended June 30, 1905, 
shows $378,545 income from electric service and $174,215 operating 
expenses. The gross sales of current were 4,740,436 kw-hours, as 
against 4,371,021 in 1904 and 2,921,234 in 1903. 
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ELECTRICAL EARNINGS.—Stone & Webster, Boston, report 
the following September earnings for companies managed by them: 


Edison Electric Illumination Company of Brockton: 


1905. 1904. Increase. 
COED Ces bib aos ede cid 0 tb has eH ed cee iyiede cadet $11,272 $9,682 $1,589 
Da a4 0S8 0 UES EN C0 WN OV4:640-690000 bo ORY S 3,270 3,487 *217 
DUMPS. OFUE CUOINOE: iv isanciadc cacdeecosacsen 2,541 2,722 *180 
Jacksonvile Electric Company: 
OS REFN EE ER MET TETT ET TEL Tee ee 25,070 22,946 2,123 
aa Bie 68 De REE He 6.0.0 8 8004 046.0 000080098 Q,112 8,448 664 
ee ee ee, ERTL RTE OCRT ERE ROCCE 55732 5,431 301 
Lowell Electric Light Corporation: 
re le ae wate. @ 6 ab.6.6 4.810 a: eucande adie 20,670 19,200 1,469 
POE ee Ce Eee TEA RR 7,704 8,171 *406 
SUPPIUS CVET CUBTMOR. oc ccnccccsccvesscescccss 7,068 7,052 15 
Savannah Electric Company. 
EN Pee CAO ree ers sa 48,721 46,843 1,878 
EP PE ee Te TEE LER E TE ee 19,677 20,743 *1,065 
SUSPUS. COVEY CHATHUB. «oo ccc cisicrccescetocese 9,116 10,131 *1,014 
Houghton County Electric Light Company: 
Ce Sa Veak nae Re Ee Es ou dss eV es eae asad ae hes ee 17,570 15,501 2,068 
ME Labs kc AOORAOREGS UN RE ON SURO Kaw Chee ebeees 9,320 7,783 1,536 
SUPDIUS OVEF CHATHOS, occccccccesssccveccesese 7,132 5,595 1,536 
Minneapolis General Electric Company: 
Rey ee Use ee ae 2 Oe eee ere ee 61,233 52,774 8,458 
pO OEE CTT T RULES LE TT TTT CCRT TUTTE 29,432 26,859 2,572 
SUsplus GVET CRATHES 6 cicccccccsncssccnececess 20,361 17,513 2,848 
Tampa Electric Company: 
CN ona cok seh Se PERCE EOSTAALS VO CRS Chee cee 33,034 31,201 1,832 
PPP toe ep ee ere ee Teer errr rT ee ey 14,826 14,606 219 
Surplus OVEF CHAFHEB 2.0 cccccscvccdccsvccsece 12,94! 12,721 219 
Terre Haute Traction & Light Company. 
CE ETA ee PE eres er ree tre eee er eee 54,987 52,148 2,838 
DN ae eat ett pete & py iE wh 8 Gn ea OR ORES 24,272 23,442 830 
Surplus Over CHATMES occccccscccvcccccscscces 13,443 13,778 *334 
*Decrease. 


HELENA, MONT., BONDS.—The Helena Light & Railway 
Company, of Helena, Mont., which has taken up the properties of 
the Helena Light & Traction Company, is offering abroad $850,000 
5 per cent twenty-year sinking fund gold bonds. This is part of an 
authorized issue of $1,500,000 of which $1,000,000 are to be issued 
at once, the remainder being reserved for additional plants and bet- 
terments. The company is capitalized at $1,500,000, of which $600,000 
is preferred and $900,000 is common stock. Of these amounts there 
are issued $374,000 preferred and $561,000 common stock. The pro- 
spectus offering the bonds in Holland shows the following earnings 
for the four months ending September 30: 


1905. 1904. 
Ce EC EL CLS Ce TCE ae $71,822 $65,434 
BROGDONE 65 cee eck ccleesoegisses ses 42,215 48,411 
ah eae Wa tod aan siding Ha Deedee € $29,607 $17,023 


The prospectus estimates the net income for the current year at 
not less than $88,823 on the basis of the above earnings. Among the 
directors are: C. A. Coffin, Arthur Coppell, F. S. Smithers, S. Z. 
Mitchell, J. G. White, F. H. Reed and P. G. Gossler, the last three 
being members of the J. G. White Co., the engineers of the prop- 
erties. 

NORTH AMERICAN VALUES.—Spencer Trask & Company 
have prepared a circular containing the observations of Edwin M. 
Bulkley, of that firm, made on the recent inspection trip of the 
North American Company’s properties. Speaking of the United 
Railways Company, of St. Louis, it says: “The surplus earnings 
of the company for the year will cover the preferred stock dividend 
of 5 per cent, with ample margin, after the large allowance for de- 
preciation, already noted. The common stock of the company has 
advanced materially in market since the purchase by the North 
American Company. Everything points to the ownership becoming 
one of the most valuable assets of the North American Company. 
The 5 per cent preferred stock at 81 to 82, the 5 per cent bonds at 
97 to 98 and the senior 4 per cent bonds at 88 to 80, are all low, 
considering intrinsic values and the assurances of the future.” In 
summing up the conditions Mr. Bulkley says that it is reasonably 
claimed that the value of the assets of the North American Com- 
pany, which are chiefly securities of the companies named, will be 
largely increased as time passes, and that a moderate basis of in- 
ventory shows a “book value” of a fair premium for the stock of 
the North American Company, as compared with the quotations in 
the open market of 97 to 98. 

GENERAL ELECTRIC STOCK.—The directors of the’ Gen- 
eral Electric Co. have recommended that the new stock recently au- 
thorized be offered to stockholders on the basis of 12% per cent 
of their holdings at par. The amount of new stock to be authorized 
by the General Electric Co. at the special meeting of stockholders on 
December 5 is $11,674,500, which will make a total outstanding 
of $60,000,000. The directors have now recommended that approxi- 
mately $6,000,000 of this new stock be issued to stockholders at 
par, which is equal to 12% per cent of their present holdings. The 
“rights” are worth about $10 per share at the price of 190. In 
asking for proxies President Coffin says: “The orders received 
by your company since February 1, 1905, have exceeded the orders 
for a like period in the previous year by 40 per cent. It is obvious 
that a largely increased business will require additional capital, 
and your directors therefore recommend to the stockholders the 
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increase of the share capital of the company. Should the increase 
be authorized by vote of the stockholders it is the intention of the 
directors to issue part of the new stock at the present time and the 
remainder as the needs of the company may require it.” 


NATIONAL ELECTRIC FINANCES.—tThe report of the ap- 
praisers shows that the total value of the real assets of the National 
Electric Company, bankrupt, of Milwaukee, is $1,033,517.46, after 
a depreciation of all items amounting to $322,951.36, had been 
charged off. Mr. John I. Beggs, trustee of the company, made a re- 
port from the time he took charge of the affair until September 
30, wherein it is shown that during his management of less than 
two months the concern earned $52,968 and reduced its liabilities by 
$85,256. The total valuation of the company, including its patent 
rights, insurance policies it holds on the lives of Frank G. Bigelow 
and H. W. Watkins, former officers, and all the accounts and bills 
receivable, is $5,020,643.63. The liabilities of the concern, according 
to the statement, are $4,737,038.06. 


MONTREAL TROLLEY GROWTH.—The Montreal Street 
Railway Company has set aside $1,000,000 for the purchase of new 
rolling stock and erecting new feeder lines next year. When the re- 
organization of the Montreal Street Railway is effected the increased 
capital of $12,000,000 will represent the present capital of $7,000,000, 
the $1,500,000 of bonds issued to bring the securities of the Park & 
Island Railway; $800,000 owed the Montreal Street Railway by the 
Park & Island system; $650,000 owed the Bank of Montreal by the 
Montreal Street Railway; $1,000,000 that will be expended as above 
on additional rolling stock during the coming year, making a total 
of $11,050,000. The remainder will be kept in the treasury to pro- 
vide for improvements. 


ELECTRIC COMPANY OF AMERICA, of Philadelphia, is is- 
suing new stock, which will make about 448,646 shares, par $10, or 
$4,486,465 outstanding. The company is paying 7 per cent divi- 
dends and earned last year 10 per cent, or about $450,000 on the 
capital stock then issued. As gross earnings have increased in 
1905, and as the 7 per cent dividend on all the stock including the 
new issue will require but $314,050, the company is now earning on 
a basis that will take care of this dividend and show a substantial 
surplus for the stock. The company has announced an allotment 
of stock capital equal to Io per cent of present holdings at par, to 
stock of record Dec. Iz. 


DETROIT TELEPHONE.—A special dispatch from Detroit, 
Mich., says: “Judge Donovan in the Wayne Circuit Court has de- 
nied the petition of John Winter and H. W. Wells for an order per- 
manently enjoining the sale of the Independent Co-operative Tele- 
phone Company of this city, to the Home Telephone Company, or- 
ganized by St. Louis capitalists, and dissolved the temporary in- 
junction granted several weeks ago. Judge Donovan denied the peti- 
tion on the ground that Winter and Wells are not bona-fide stock- 
holders in the Co-operative Company.” 


B. R. T. OWNERSHIP.—Denials are forthcoming of the report 
that the Pennsylvania Railroad will take over control of the Brook- 
lyn Rapid Transit Company. President Cassatt, of the Pennsylvania 
Railroad, says: “There has never been any intention on the part of 
the Pennsylvania Railroad Company to acquire this property or take 
any pecuniary interest in it whatever, and it is not possible that any 
occasion will arise which will modify or change this position.” The 
stock has been very active. 

LAKE SHORE ELECTRIC.—It has been decided to terminate 
the voting trust of the Lake Shore Electric at once and return the 
original securities to the owners in exchange for their voting trust 
receipts. This will be done as soon as the voting trustees can get 
around to it. The stock of the company which has been tied up by 
the voting trust, amounts to $4,500,000 of the common and $2,968,- 
ooo of the 5 per cent preferred. Neither issue has ever paid a 
dividend, although the preferred is cumulative. 

DIVIDENDS.—The Philadelphia Electric Company has declared 
a regular semi-anuual dividend of 2% per cent, payable December 
15. Laclede Gas directors have declared the regular quarterly divi- 
dend of 11%4 per cent on the common stock and the regular semi- 
annual dividend of 2% per cent on the preferred stock, both payable 
December 15. 


E. W. BLISS STOCK.—Stockholders of the E. W. Bliss Com- 
pany will meet Dec. 5 to vote on a proposition to increase the cap- 
ital stock from $2,000,000 to $3,000,000, equally divided between the 
common and preferred stocks. The new stock will be sold to stock- 
holders at par and only one-half of the increase will be issued. 


CHICAGO EDISON GROWTH.—tThe Inter-Ocean says that 
substantial increases will be made next year by the Chicago Edison 
Company and Commonwealth Electric Company to extend facilities. 
The system is growing rapidly under the vigorous Insull manage- 
ment. 
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General News 


of the Week 





The Telephone. 


BIRMINGHAM, ALA.—The People’s Telephone Exchange in this city was 
destroyed by fire recently. 

MENA, ARK.—The Mena City Council has granted a new franchise for 50 
years to the Kizer Telephone Company. 

GILHAM, ARK.—The Rural Telephone Company, composed of H. Shufeldt, 
G. W. Ross and E. L. Hogle, has installed an exchange in this place. 

PINE BLUFF, ARK.—The City Council has passed the ordinance grant- 
ing the Southwestern Telegraph & Telephone Company the right to place its 
The franchise is for 





wires underground in the business portion of the city. 
25 years, 

RIVERSIDE, CAL.—Mr, C. H. Burrbridge and associates are negotiating 
for the purchase of the Home Telephone Company in this city. 

SAN FRANCISCO, CAL.—The Pacific States Telephone & Telegraph Com- 
work on its underground conduit system in Oakland, 
$110,000, and cover sixty blocks. The additional overhead 
A new sub-station will be built at once at East 
A report has been submitted 


pany has commenced 
which cost 
work. will amount to $80,000. 
12th Street and 17th Ave., at a cost of $20,000. 
to the capitalists who are expected to finance the project. 

DOVER, DEL.—The Riverton & Delmar Telephone Company has filed arti- 
cles of incorporation, the capital stock being $50,000. 

ATLANTA, GA.—The Southern Bell Telephone & Telegraph Company has 
secured a permit for the erection of a new building on Auburn Ave., in this 
city. 

CORDELE, GA.—The Southern Bell 
tensive improvements here, including the addition 

. the switchboard. 

LEWISTON, IDAHO.—The 
extensive improvements in its local system. 

WILLIAMSFELD, ILL.—The Williamsfeld Trunk Line Telephone Company 

The incorporators are 


will 


Company is making ex- 
of new sections to 


Telephone 
three 


Pacific States Telephone Company is making 


has been incorporated with a capital stock of $1,000. 
C. H. Pulver, J. A. Tucker and John B. Gale. 

WATERLOO, ILL.—Farmers have organized the Finney Rural Telephone 
Company. One line will be built through Saline County to Belleville and an- 
other will connect with the Waterloo Farmers’ Telephone line. 

CHICAGO, ILL.—The Chicago Telephone Company has made a general re- 
duction of rates along the north shore, and it is stated that the rate between 
Kenosha and Chicago will be cut 10 cents for each three minutes. An effort 
is being made to have the Wisconsin Telephone Company grant similar con- 
cessions to points north of Kenosha. 

DILLSBORO. IND,—Ernst W. Swarthout, of Aurora, will build a telephone 
exchange: and system in this town. 

MILAN, IND. 
stall a new telephone system in Milan. 

LOWELL, IND.—The Lowell Exchange was destroyed by fire 
on Nov. 14. A new exchange with modern apparatus will be installed. 

GOSHEN, IND.—It is announced that the Bell Telephone Company will 
expend $50,000 on a new exchange and in making improvements to the plant 


The Milan Telephone Company has been organized to in- 


Telephone 


in this city. 

CRAWFORDSVILLE, IND.—The Home Telephone Company of this city 
has made long-distance connections with points in Indiana, Ohio, Illinois, Mis- 
souri, Kentucky and Kansas, 

CLAYTON, IND.—R. D. Stone has purchased the Clayton Telephone plant 
and will greatly improve the same. He will also extend the lines throughout 
Putnam and Hendricks counties. 

BURNETTSVILLE, IND.—The 
pany has been organized build 
lines throughout White and Carroll counties. 


Burnettsville Co-operative Telephone Com- 
exchange in this city and extend the 
The company starts with sixty 


to an 
subscribers. 

TERRE HAUTE, IND.—The Union Telephone Company has sub- 
mitted plans for putting the company’s wires in‘the city in conduits. The con- 
tract provides that the Western Union the Postal Telegraph companies 
may make a joint working contract with the telephone company and that one 


Central 
and 


duct shall be reserved for the city’s low-tension wires. 

SHELDON, IA.—The 
with $15,000 capital stock. 

COUNCIL BLUFFS, IA.—The Independent Telephone Company ‘has taken 
out a permit to build a new exchange at a cost of $15,000. 

DES MOINES, IA.—The Prole Farmers’ Mutual Telephone Company has 
been formed; capital, $1,800; Martin Deheck and others are the incorporators. 

TERRE HAUTE, IND.—The Citizens” Telephone Company, reorganized, will 
increase its capital stock from $150,000 to $800,000, and improve the system. 
A new office building will be erected and a new switchboard installed. About 
55 per cent. of the stock will be taken by outside capitalists. C. Marquard! 
korster, of St. Louis. is Roy McCanne, of St. Louis, secretary- 
treasurer, and O. L. Hutchinson, of St. Louis, general manager. Messrs. Fors- 
ter and McCanne are members of the board of directors. 

NEW ORLEANS, LA.—Mr. Albert von Hoffman, representing the Regis- 
of Milwaukee, will ask the City Council for a 


Sheldon Telephone Company has been incorporated 


president; 


tering Telephone Company, 


franchise to establish an exchange in this city. 


NEW ORLEANS, LA.—The Cumberland Telephone & Telegraph Com- 
pany recently laid a new cable under the river, between New Orleans and 
Algiers. This is the fifth cable laid by this company between these two 
points. 

PORTLAND, ME.—Telephone communication has been established between 
Little Diamond Island and Portland. The U. S. lighthouse tender Lilac 
laid a cable between the city and the island. 

MARSHALL, MICH.—The North Marshall Telephone Company has filed 
articles of association. The company is formed by farmers in this township. 

SAULT STE. MARIE, MICH.—Local business men have started a move- 
ment to organize an independent telephone company to fight the Michigan 
State Telephone Company, because of an increase in rates from $18 to $24. 

ST. IGNACE, MICH.—Because the Michigan Telephone Company is in- 
stalling improved telephones at Sault Ste, Marie, incidentally increasing the 


residence charge, there is talk of forming an independent company. The 
Michigan company, it is stated, has no franchise. 
BRITTON, MICH.—The annual meeting of the stockholders of the Britton 


Telephone Company has been held. The capital stock was increased from $2,000 
to $4,000, and the following directors were elected for the ensuing year: Wm. 
Rinn, W. L. Exelby, Jos. Wiggins, Will Hiser, N. H. Ackley, L. 5S. Palmer, 
Sam Steele, Jacob Hiser, Ben Haight. 

NORTHVILLE, MICH.—The Northville Telephone Company has sold its 
plant here to R. B. McPherson, of Howell, and J. B. Ware, of Detroit; con- 
sideration, $8,500. It is understood the purchase was made for the Peninsular 


(independent) company, and the local management will be much the same 
as in the past, except that the stock will be owned by outside capital. 
HAMPTON, MINN.—The Northwestern Telephone Company has_ been 


asked to establish a local exchange. 

HARDWICK, MINN.—R. A. Heckt 
to establish a telephone exchange in this place. 

STARBUCK, MINN.—The directors of the White Bear Telephone 
pany have decided to install an exchange in this place. 

FARIBAULT, MINN.—The Webster Farmers’ Co-Operative 
Company, with a capital stock of $50,000, has been incorporated. 

ALBERT LEA, MINN.—The local telephone company, which is 
by the Northwestern, is extending its lines and the city is 
prevent the work. The company has secured an injunction restraining the 
local authorities from interference. The Tri-State Telephone Company is 
laying conduits and preparing to install a system in the city. 

ANACONDA, MONT.—The Cascade Telephone Company has been incorpo- 
rated with a capital stock of $3,000 by C. H. Austin, R. P. Thoroughman and 
W. J. Bickett. 

CHILLICOTHE, MO.—The sale of the Carrollton and Kirksville telephone 
exchanges to the Bell company has precipitated a panic among the independent 
exchanges of Central Missouri. Ninety thousand dollars was the price paid 
for the Carrollton exchange. On November 21 it was learned that the Bell 
company had secured contracts of sale from the owners of the independent 
exchanges at Brookfield, Linneus, Marceline and Trenton and half of the Rich- 
mond exchange, which is owned by a partnership. The owners of the Chilli- 
cothe exchange have been asked to put a price on their plant, but have so 
Owners of other exchanges, hearing of the inroads the 


and others are making arrangements 


Com- 
Telephone 


owned 


powerless to 


far refused to do so. 
Bell company is making into the independent ranks, are said to be anxious 
to sell, and the disorganization of the Bell’s opposition is threatened. 

SMARTVILLE, NEB.—The Johnson County Telephone Company has been 
organized here. 

GOLDFIELD, NEV.—A company 
purpose of constructing a telephone line between this city and Lida. C. 
Gordon is promoter of the enterprise. 

NEW YORK, N. Y.—Comptroller Grout has asked the corporation counsel 
to pass upon a claim made by the United States Telephone Company that 
under the charter rights which it has bought from the Mercantile Electric 
Company its privilege to lay telephone wires under the city streets ought to 
The Mercantile Company obtained 


here shortly for the 
H. 


will be organized 


be recognized by the Board of Estimate. 
a grant in 1894 of a right to lay electric wires under the streets. 
ROXBORO, N. C.—The Harris Telephone Company has been chartered here, 


HURDLE’S MILLS, N. C.—The North Carolina Telephone Company, of 


Hurdle’s Mills, has been organized with $100,000 authorized capital. D. F. 
Miller ,and associates are the stockholders. 
MINOT, N. D.—An ordinance has been presented to the council for a 


franchise for the Northern Telephone Company. 


BISMARCK, N. D.—An ordinance has been introduced in the council grant- 


ing a 30-year franchise to the Interstate Electric Telephone Company. 


CROOKSTON, N. D.—The Northwestern Telephone Company has purchased 


the business of the Iron Range Telephone Company, with exchanges at 
Crookston, Bemidji and Cass Lake. The Iron Range Company owned a 
total of 140 miles of toll line reaching from Crookston to Cass Lake. The 
consideration is placed at $100,000. C. D. Carter will remain in charge 


of the system with headquarters at Crookston until the transfer is completed. 
NEW BEDFORD, OHIO.—Residents of New Bedford are organizing an 
independent telephone exchange. 
LORAIN, OHIO.—A movement is on foot in the county to consolidate all the 
telephone plants in the various townships. 
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NEW LEXINGTON, OHIO.—The Perry County Telephone Company, of 
New Lexington, has increased its capital stock from $35,000 to $50,000. 
William A, Allen is the president. 

FRAZEYSBURG, OHIO.—The Frazeysburg Telephone Company, of Fra- 
zeysburg, $10,000 capital, has been incorporated by S. H. Frazier, A, J. Stitt, 
N. Nethers, W. L. Drake and Max Frazier. 

COLUMBUS, OHIO.—The United States Long Distance Telephone Com- 
pany has closed a contract with the West Virginia Telephone Company for a 
long-distance service to Columbus via Athens. 

STILLWATER, OHIO.—The Stillwater Mutual Telephone Company; capi- 
tal, $5,000, has been incorporated by A. W. Collins, O. H. Groves, M. O. 
White, T. J. Murphy, Fred A. Groves and I. H. Smith. 

COLUMBUS, OHIO.—With the Charlestown Home Telephone Company as 
the foundation, an effort will be made to consolidate all the independent tele- 
phone companies of West. Virginia. Ohio capital will be interested in the project. 

BOWLING GREEN, OHIO.—The Home Telephone Company, of North 
Baltimore, has been absorbed by the Wood County Telephone Company of this 
city. The purchasing company will overhaul the North Baltimore plant and 
extend the business. P 

GALLIPOLIS, OHIO.—By the purchase of $30,000 of the stock of the 
Gallipolis Telephone Company, a syndicate, composed of Toledo and Columbus 
men, has come into control of that property, and steps will be taken at once 
to greatly improve and extend the exchange. At present the Gallipolis ex- 
change has about 500 subscribers. The men who have purchased the con- 
trolling interest are Cyrus Huling, of Columbus; Dwight Sapp and Frank 
Beam, of Mt. Vernon; W. W. Morrison and J. E. Gardner, of Toledo, and 
E. N. Coen, of Vermillion. The new owners will build exchanges in Pomeroy 
and Middleport and a long distance line will be constructed to Athens. 

GUTHRIE, OKLA.—The Anadarko & Apache Telephone Company has 
been formed and is capitalized at $30,000, with the following directors: 
A. J. Stevens, W. F. Leaganky and G. A. James. 

GUTHRIE, OKLA.—The Pioneer Telephone Company, which purchased 
the M. K. and T. lines last June, is now at work installing an entire new 
telephone system in the city. A new fifteen hundred telephone board is being 
installed by the company at a cost of $75,000 and ail the wires will be placed 
in cables so that there will be no open wires in the city. 

ABERDEEN, ORE.—The Sunset Telephone Company has purchased a lot 
in thfs place on which it will erect a new exchange building. 

PORTLAND, ORE.—It is stated here that the Idaho Independent Telephone 
Company contemplates making an early connection between its lines and the 
independent system of this city. With this end in view a trust deed of $500,- 
ooo has been filed by the Idaho company. ‘ 

PORTLAND, ORE.—Mr. Frank Andrews, of the Farmers’ Telephone 
Company, has organized an independent telephone company at Central Point, 
with the following named officers: President, Geo. Randall, Sr.; vice-president, 
J. M. Olds; secretary and treasurer, Geo. Randall, Jr. 

PITTSBURG, PA.—The Vandalia & Southwestern Telephone Company has 
been formed; capital, $5,000. Incorporators: A. J. Tedrick, T. J. Inman and 
W. T. Rodeker. 

NEW BEDFORD, PA.—There is a movement on foot in this place to or- 
ganize an independent telephone company to affilfate with the Citizens’ Com- 
pany doing business in Sharon, New Castle and other Pennsylvania cities. 

GRATZ, PA.—The old Lykens telephone line from Gratz to Goodspring, 
a distance of 20 miles, has been sold to the Dauphin & Schuylkill Telephone 
Company. It was formerly owned by the United Telephone & Telegraph Com- 
pany. P 

ALLENTOWN, PA.—At a meeting of the board of directors and the ex- 
ecutive committee of the Consolidated Telephone Companies of Pennsylvania, 
held in their office in Allentown, orders were placed for the installation in 
this city of an automatic telephone exchange of 4,000 lines, and similar ex- 
changes of smaller capacity in Hazleton and Emanus. The plant in Allen- 
town will alone cost nearly $75,000 and will be installed in from three to 
four months. The Hazleton exchange will cost $25,000. 

ABERDEEN, S. D.—A new telephone exchange is to be built in Aberdeen, 
and improvements worth $20,000 put in to better the service in the city. 

GEORGETOWN, S. C.—The Home Telephone Company, of Georgetown, has 
been commissioned by the State, with a capital of $16,000. W. W. Lawton 
is president and St. Julien A. Lawson, manager and treasurer. 

DOVESVILLE, VA.—The Dovesville Mutual Telephone Company has been 
formed. Siram May is president; B. J. Smith, vice-president; L. P. Sowder, 
secretary; S. G, Wittig, treasurer, all of Dovesville. Capital, $5,000. 

TAZEWELL, VA.—The Interstate Telephone Company, with headquarters 
in this place, has been incorporated with a capital stock of $1,000 maximum; 
minimum $200. The incorporators are: President, J. W. Chapman, Tazewell; 
vice-president, H. G. McCall, Tazewell; secretary and treasurer, George Wolf, 
3erwind, W. Va. 

OSHKOSH, WIS.—The Wisconsin Telephone Company proposes to extend 
its south side conduit system. 

DEERFIELD, WIS.—The Deerfield Telephone Company has been incor- 
porated with a capital stock of $10,000 by H. C. Winter and others. 

MANISTEE, WIS.—The City Council has passed an ordinance requiring 
telephone companies to remove their wires from certain streets and place 
them under ground, 

CHEYENNE, WYO.—Articles of incorporation of the Badwater Telephone 
Company have been filed with the Secretary of State, the capitalization being 
$5,000. The headquarters of the company are at Lost Cabin, Wyo. 

WINNIPEG, MAN.—Col. T. A. Potter, of Mason City, Ia., will petition 
the Manitoba Legislature to incorporate the Independent Telephone Company, 
of Manitoba, He proposes to cover the entire province with the system. 
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Electric Light and Power. 


—_ 


POCHAHONTAS, ARK.—S. C. Dowell, of Walnut, Ridge, Ark 


a —S. -» proposes 
to establish a $25,opo electric light plant at Pochahontas. 


PHOENIX, ARIZ.—L. M. Hoghe has petitioned council for an electric light 
and gas franchise. 

LOMPOC, CAL.—A franchise has been granted J. M. Stamp for an electric 
light plant. 

VALLEJO, CAL.—The citizens have petitioned the Board of Trustees to 
call an election to vote on issuing about $70,000 bonds for a municipal electric 
light plant, 

_RED BLUFF, CAL.—The Northern California Power Company has de- 
cided to build an electric power line from the Volta power plant near Shingle- 
town to Red Bluff or Tehama. 

SANTA ANA, CAL.—The City Council is considering the question of calling 
an election to vote on issuing $140,000 bonds to be used for the construction 
of a gas and electric light plant and for street improvements, 

GILROY, CAL.—At a recent meeting of the Council bids were received 
for the construction of an electric plant for the city. Mr. Thirber consulting 
engineer, was asked to prepare new specifications, calling for an alternating- 
current equipment. ‘ 

SAN FRANCISCO, CAL. Mr. George L. Dillman, who is now associated 
with A. M, Hunt of this city, recently visited Bakersfield, Cal., in the inter- 
ests of a new electric power project. Dillman represents the Pierce estate 
owning lands along the Kern River, and has made preliminary surveys 
_SAN JOSE, CAL.—The National Park Electric Power Company, of this 

7 ~ = TJ 11 ; ; ‘ ; 
city, contemplates building in the near future some 15 miles of pipe line and 
an electric power plant on the Merced River. The officers of the compan 
are A. C. Kuhn, of San Jose, president; C. J. Kuhn general e. 
Wakefield, engineer, 

RIO \ ISTA, CAL.- J. Ss. McDonald, of San Francisco, Cal., representing 
the Rio Vista Electric Light & Power Company, has petitioned 
trstees for a franchise to erect poles, also for the lease 


manager; G, F, 


the town 
of certain propert 
on which the company proposes to construct a power plant. This piles 
has been incorporated with a capital of $25,000. Directors: J. A Flood. 
— we . d L i 5S. Je . C 

of Bakersfield, R. Barks and H. S. Richmond, of Coalinga, and others ; 
VISALIA, CAL.—The Mt. Whitney Power Company has completed arrange- 
ments for the erection of an auxiliary steam plant in this city of 1,500 hp 
to be used for the generation of electricity, to make up for the lack a sewer 
when the season of low water in the mountain cripples the plant on the 
Kaweah. During the past summer the low water in the Kaweah was the cause 


of much concern on the part of the directors of the power company, and 
s ’ 


atrons of the service will 
be practically insured against any failure or partial loss of the power. The 
plans and specifications for the plant have all been completed ? 

’ 


they now propose to so arrange for power that the p 


i and bids will 
soon be advertised for. The new plant is to be ready for i 
—s | s to be ready for operation by August 
LAS ANIMAS, COI The Las Ani : i i 

S ANIMAS, mm as Animas Electric Light Comp: “ill enle 
iis week g ompany will enlarge 
’ TAI FORD SPRINGS, ¢ ONN.—A. J. Printon has been appointed manager 
of the Stafford Springs Electric Lighting Company. The plant will be 
siderably improved, and some additional machinery will be installed 


con- 


ATLANTA, GA.—During a meeting of the committee on ordinances Mayor 
Woodward announced that he would oppose the granting of a denmatiien 
to the Southern Light & Power Company to do business in Atlanta until ss 
company should obtain a Georgia charter. At the present time the Southern 


Light & Power Company exists under the laws of Delaware. 


SPARTA, GA.—Bids will be received until Dec. 7 for furnishing material 
and installing a complete electric light plant, embracing a 66-in. x 18-ft 
high-pressure boiler and stack; a 100-kw alternating-current generator unit, 
either for belted connection to Corliss engine or direct connection to Ponting 
matic engine; 9 arcs and 40 50-cp series incandescents; 800-light transformers 
meters and pole line. Address J. B. McCrary, engineer, Senoia, or R. W. 
Moore, mayor. 


LOMBARD, ILL.—The Lombard Utility Company has been formed with 
a capital stock of $2,500 to operate an electric plant. The incorporators are 
Samuel J. Lombard, John W. Burdette and Samuel W. Norton. 


PARIS, ILL.—The Paris Gas & Electric Company, Paris, Ill., has been re- 
organized and additional bonds to’ the amount of $20,000 have been issued 
to enable the company to make improvements to its plant. Wm. J. Hunter 
is president. 


CHICAGO, ILL.—Bids will be received until Dec. 6 by Wm. Carroll, city 
electrician, for furnishing the Department of Electricity one marble switch- 
board, equipped with switches, watt meters, ammeters and voltmeter, about 1,000 
ft. of 300,000 c.m, stranded cable, rubber and braid insulation for 250 volts; 
about 1,000 ft. No. 3 B. & S. gauge stranded conductor cable, rubber and braid 
insulation, for 10,000 volts, ta be delivered and installed at the City Hall. 


TERRE HAUTE, IND.—Alvin M. Higgins is chairman of a committee 
appointed by Mayor Bidaman to make arrangements for the construction of 
a municipal electric light plant, 

ATOKA, I, T.—The council has granted a franchise to the Atoka Light 
and Power Company. ; 

GRAND JUNCTION, IA.—Zenor & Meek are interested in the construction 
of an electric light plant here. 

AFTON, IA.—The citizens have voted to issue $4,000 bonds for the con- 
struction of an electric light plant. I. C. Robinson is Town Recorder. 
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MARSHALLTOWN, IA.—The Woman’s Club of this city has taken a 
hand in the matter of municipal ownership of the electric light and gas busi- 
The Club has presented a petition to the city council with this 
The petition refers to the poor quality of electric light and 














ness here. 
object in view. 
power service. 

AUGUSTA, KY.—Bids will be received by J. P. Reese, clerk of committee, 
until Dec. 8 for the installation of a municipal electric light plant. 

CAMPTON, KY.—The Campton Fuel & Light Company has been incor- 
porated, with a capital of $8,000, by A. F. Byrd, of Winchester; Chas. Kerr, 
of Lexington; J. H. Stamper, Jr., of Campton, and others. 

ABBEVILLE, LA.—Wm. McIntosh, of Abbeville, is preparing plans and 
estimates for the construction of an electric light plant. 

MARKSVILLE, LA.—Bids will be received until Dec. 4 by the Mayor 
and Board of Aldermen for constructing an electric light plant and system of 
water works; also until Dec. 5 for $15,800 bonds for the above work. 

QUINCY, MASS.—A petition has been presented to the City Council, 
asking that the city take measures to secure by purchase or otherwise, a 
municipal gas or electric light plant. 

HINSDALE, MASS.—The town is to have electric street lights. The 
Pittsfield Electric Street Railway Company has agreed with the selectmen 
to install the street lights at such points along the line of its road, as the 
selectmen shall designate. The company agreed to put the lights in at once. 


MEDFIELD, MASS. 
Company has been sold to the Edison Illuminating Company of Boston. 


The stock of the Medfield Electric Light & Power 
The 


territory covered by the Medfield Company is the towns of Medfield, Millis, ~ 


Norfolk, Walpole and Sharon. It is understood that the power plant at 
Medfield will be closed and power taken from the distributing station at 
Dedham. 


BOSTON, MASS.—The town of Wellesley has voted to make a contract 
with the Edison Electric Illuminating Company for a term of seven years for 
all the power required for municipal and commercial lighting delivered at 
the switchboard at the town line. Interests allied with the Edison have pur- 
chased the entire capital stock of the Medfield Electric Light & Power Com- 
pany, and petitions will shortly be presented to the town governments of 
Medfield, Sharon, Walpole, Norfolk and Millis, in which towns the company 
furnishes supply, to transfer to the Edison company the town contracts for 
municipal lighting and the pole lines. As soon as these petitions are granted 
the Medfield company will be merged into the Edison company. 

GRAND RAPIDS, MICH.—The Michigan 
cently organized here, is preparing to develop some of the water power con- 
River. H. von Shon, of Detroit, is the consulting 


Hydraulic Power Company, re- 
trolled by it on Manistee 
engineer. 

ALBION, MICH.—The Albion water works system is now being operated 
by electricity, the power being furnished by the Commonwealth Power Com- 
pany, of Jackson. This will effect a saving to the city of $1,400 a year, 
which saving will be applied on the purchase of the 1,000,o@0-gallon electric 
pump. 

MUSKEGON HEIGHTS, MICH.—The committee appointed by the council 
to investigate the advisability of installing an electric lighting and water 
works plant favors the project and the council has authorized the preparation 
ef plans and specifications for the water works, the lighting plant to follow 
The plants will cost about $50,000. 

BOWLING GREEN, MO.—N. H. Ledford, president and manager of the 
Pike County Light & Power Company, writes that bids will be received 
the construction of the proposed plant; the probable cost 


later. 


until Dec. 15 for 
will be $7,000. 

TECUMSEH, NEB.—H. H. Herndon, of Tecumseh, has petitioned for a 
franchise for a lighting plant. 

RENO, NEV.—W. D. Arnett, of Reno, is interested in the construction of 
a power and lighting plant, to cost about $100,000. 

RENO, NEV.—The Forestry Department has granted to the Nevada Power 
Mining and Milling Company a right of way for a pipe line and power-house 
site in the Sierra Forest Reserve, California. 

LITTLE FALLS, N. J.—The Economy Light, Heat & Power Company has 
petitioned for a franchise in Little Falls township. H. W. Wood, of. Little 
Falls, and W. C. Clift, of Newark, are among the incorporators of this com- 
pany. 

SOCORRO, N. M.—The Water, Light & Ice 
incorporated, with a capital of $30,000, by H. O. Bursum, 
W. E. Martin, of Socorro, and Frank Owen, of Santa Fe. 

OSWEGO, N. Y. 
with a capital of 
Moore and others. 

BREVARD, N. C.—An 
Brevard during the coming winter. 

MORGANTOWN, N. C. 
the privilege of operating an electric light and power plant in connection with 


Socorro Company has been 


Elfego Baca and 
The Citizens’ Lighting Company has been incorporated, 
The John C. Knight, Thos. 


$75,000. incorporators are 7 


electric light and ice plant will be erected at 


The Morgantown Furniture Company has secured 
its other interests. 


LENOIR, N. C.—A charter has been granted to the 
Lenoir, with a capital stock of $25,000, W. P. 


Citizens’ Light and 


Power Company, at Ivey and 
Others being interested. 
CINCINNATI, OHIO.—The Realty Company 


erect a power house for use of the Fourth Street Hotel. 


Cincinnati has decided to 
EAST LIVERPOOL, OHIO.—W. A. Calhoun, president of the Lake 
Brady Development Company, writes that it is proposed to construct an electric 
light plant of 3,000 16-cp lights capacity. 
ZANESVILLE, OHIO.—The Zanesville Railway, Light & Power Company 
has submitted a bid for the city lighting contract of $60 per light per year 
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for 275 or more enclosed arcs, the contract to cover a period of five years. 
The contract will be closed. It is expected that new equipment will be in- 
stalled in the company’s plant. 

MASSILLON, OHIO.—The Board of Public Service has been instructed 
to advertise for bids for lighting the streets with gas or electricity or both. 
The contract of the Massillon Light, Heat & Power Company has expired and 
a new one is desired by the council and the company by Jan. 1. A municipal 
plant is one of the possibilities of the future. 

McMINNVILLE, ORE.—This city has sold bonds for the construction of 
water works and an electric light plant. 

ELGIN, ORE.—H. D. Spencer and John D. Sappring have purchased the 
electric light plant, and will make improvements to the same. 

PORTLAND, ORE.—The Rainer Water, Light and Power Company, of 
Portland, has been incorporated here, with a capital stock of $50,000, by E. S. 
McCoon, A. B. Richardson and T. D. Richardson. 

SALEM, ORE.—The Willamette Valley Company has been incorporated 
by A. Welch and C. B. Rhodes, representing a Philadelphia banking firm, to 
control and operate water and lighting plants in different parts of the State. 

STEELTON, PA.—The plant of the Steelton Electric Light Company was 
destroyed by fire a few days ago. 

ETNA, PA.—Bids will be received until Dec. 5 by A. R. Dunlap, borough 
clerk, for one direct-current arc light machine, to be installed at the borough 
electric light plant, 

DUQUESNE, PA.—From a statement made by an officer of the Dusquesne 
Light Company there will be no competition for the contract to furnish the 
electric lighting of the city, if the proposed four-year ordinance is passed. <A 
reduction so as to bring the price down to $75 or $76, as prevails in other 
probably go in effect. 





cities, will 

ABERDEEN, §S..«D. 
electric light plant. The proposed plant will cost about $35,000. D. C. 
burn is the city engineer. 

MIDLOTHIAN, TEX.—The Midlothian Ice, Light & Water Company has 
been incorporated, with a capital of $20,000, by C. A. Moore, W. W. Meyer, 
and others, all of Midlothian. 

FARMINGTON, UTAH.—The 
Willey and N. T. Porter an electric light franchise. 
proposed plant is $40,000. 

SALT LAKE CITY, UTAH.—It is reported that the Denver & Rio Grande 
Railroad Company has decided to install electric lighting plants at the Burn- 
ham Shops, at Pueblo, Grand Junction, Salida and Salt Lake City. 

SHENANDOAH, VA.—The Town Council has awarded to Geo. C. Mor- 
gan, of Chicago, Ill., the contract to construct a combined water works and 
electric light and power plant. Bids for machinery and material will be 
received by A. R. Martin, Town Clerk, until Jan. 2. The probable cost of 
the work is $30,000. 

PASCO, WASH.—Bonds will 
water works, a sewerage system and an electric light plant. 

GARFIELD, WASH.—The Moscow Light & Power Company, of Moscow, 
Idaho, has secured a franchise for lighting the city of Garfield. 

OAKESDALE, WASH.—The Moscow Electric Light & Power Company, of 
Moscow, Idaho, proposes installing an electric light service in Oakesdale, at 
3ids for construction will be received in April. 


The citizens voted on Nov. 9 to construct a municipal 
Wash- 


County Commissioners have granted I. E. 
The estimated cost of the 


probably be issued for the construction of 


a cost of $5,000. 
WEST SEATTLE, WASH. 
for the construction of an electric 


WASHBURN, WIS.—The Council is considering the question of construct- 
The present franchise expires next year. 


The citizens have voted to issue $9,000 bonds 
light plant. 


ing a municipal electric light plant. 
Wm, R. Hering is the city clerk. 
SASKATOON, CAN.—Willis Chipman, C. 
phans for an electric light system for this town, 
GRANDVIEW, MAN.—T. A. M.P., is 
to supply this town with electricity for lighting and power purposes. 
STRATFORD, ONT.—The Water Commissioners are considering the ques- 
tion of operating an electric light plant in connection with the water works. 
SAN JUAN, PORTO RICO.—The question of municipal ownership of the 
plant is here. 


E., Toronto, Ont., is preparing 


Burrows, interested in a scheme 


water works and electric light under consideration 


—_ @—_—— —— 


The Electric ‘Railway. 


Company has been 
County roads 
Southern 


STOCKTON, CAL.—The Central California Traction 
granted a franchise for an electric railway over San Joaquin 
for $5,500, the opposing bidder being a representative of the 
Pacific Company. 

SAN JOSE, CAL.—An electric railway up Mount Hamilton to Lick Obser- 
The financiers of the project are 


vatory from San Jose is an assured fact. 
with him in the 


W. S. Tevis, of San Francisco, and the 
Bay Cities Water Company. 

VALLEJO, CAL.—The East Shore Electric Railway Company, which has a 
suburban road on the Oakland side of San Francisco Bay, is said to be ob- 
taining rights of way from San Pablo to Vallejo. Junction, from which point 
traffic with the Monticello Steamship 


men associated 


it will tap Mare Island and divide 
Company and the Southern Pacific, 
SAN JOSE, CAL.—The entire plant of the San Jose Railway Company, 
consisting of the power house, car barns and all of the contents, including 
Nov. 9. The property was owned by the 


cars, was burned to the ground, 
of San Francisco, and was valued at 


Savings and Loan Society, 
The insurance is about $75,000. 


German 
$225,000. 

















DECEMBER 2, 1905. 


NORWICH, CONN.—There was a meeting of the directors of the Nor- 


wich-Westerly Electric Railway Company last: week, at which it was decided 
to give the contract for building the road to the National Construction Com- 
pany, of New York. The cost and equipment of the road will be over half 
a million dollars. It is understood that work will be started as soon as 
possible at both ends of the line, and that it will be rushed to a rapid coma 
pletion. The line will be built for fast service. 


PAYETTE, IDAHO.—A proposal for the construttion of an electric railway 
between this city and New Plymouth, a distance of 12 miles, has been sub- 
mitted to the Commercial Club of this city by Donald Fitzgerald, representative 
of the American Railway Construction Company, of New York. 


BLOOMINGTON, IND.—The Indianapolis, Vincennes & Evansville Traction 
Company has been granted a franchise by the City Council, 

PERU, IND.—Interurban competition between Fort Wayne and this city 
has occasioned the Wabash Railroad to discontinue two local trains that 
have been in use over this division for 20 years. 


WARSAW, IND.—Ground has been broken here for the electric power- 
house from which the Winona & Goshen and the Winona Lake & Peru in- 
terurban lines will be operated by the Winona Interurban Company. 


KOKOMO, IND.—It is proposed to build an extension to the Kokomo, 
Marion & Western traction line from this city west to Burlington, Flora 
and Delphi, with the ultimate purpose of connecting with the line building 
from Lafayette to Chicago. The Burlington people offer $35,000 in aid of 
the road. 


INDIANAPOLIS, IND.—That the interurban lines throughout Indiana 
will eventually take away from the railroads all the local mail service is 
evidenced by a number of contracts entered into by the government with 
Indiana interurbans—the last one with the Kokomo, Marion & Western Trac- 
tion Company to carry all local mail between Kokomo and Marion, thus 
doing away with the local mail service on the steam lines. Other contracts 
will be entered into with interurbans in a short time. 


CRESTON, IA.—Articles of incorporation of the Creston & Western Rail- 
way Company were filed with the Secretary of State, Nov. 23. The amount 
of authorized capital stock was fixed temporarily at $250,000. Creston is 
made the principal place of business. The immediate object of the com- 
pany, as stated by one of the incorporators, is to build a steam line from 
some point on the Great Western to Creston, providing the people of 
Creston and those along the proposed line vote taxes and grant other aid 
already promised. The company also expects in the near future to construct 
one or more interurban lines in the vicinity of Creston, and make connec- 
tions at that place with the first line constructed. The directors are Ezra T. 
Dufur and Edwin D. Samson, of Des Moines; Thomas A. Way and Irving 
W. Keerl, of Mason City, Ia.; and Harvey O. Sargent, of La Crosse, Wis.; 
Ezra T. Dufur is president; Thomas A. Way, vice-president; Irving W. Keerl, 
secretary. 

SKOWHEGAN, ME.—There is talk of building a third-rail electric railway 
from Skowhegan to Farmington, a distance of 28 miles. 


CLEVELAND, OHIO.—The Roberts & Abbott Company is getting out 
preliminary plans and profiles for the proposed Cleveland, Ashland & Mans- 
field Railway, which the company is financing in connection with Col. C. V. 
Hurd, of Wooster. These parties have arranged for certain financial support 
in Cleveland, it is believed, with the Pomeroy-Mandelbaum syndicate, but 
the future of the road depends upon the efforts of prominent people along 
the route to finance a considerable part of the securities. The situation looks 
encouraging, and it is believed the road may be built next year. 


PORTLAND, ORE.—The Portland-Salem Electric Railway Company has filed 
articles of incorporation in the County Clerk’s office, with a capital stock of 
$100,000. The incorporators are W. J. Walsh, L. H. Cordes and H. Dunn. 


SALEM, ORE.—Two new electric railway companies proposing to construct 
electric lines in the Willamette Valley, have filed articles of incorporation 
in the Secretary of State’s office. One isthe Willamette Valley Traction Com- 
pany, with a capital stock of $1,250,000, incorporated by James F. Pershing, of 
Chicago; C. B. Rhodes, of Philadelphia; A. Welch, of Salem; E. W. Hall, of 
Eugene;' Frank W. Waters, of Salem, and John H. McNary, of Salem. The 
other company is the Willamette Valley Company, with a capital stock of 
$800,000, organized by A. Welch, C. B. Rhodes and John H. MeNary. This 
company proposes to own and operate electric light and street railway plants 
in Salem, Eugene, Albany, Corvallis and other cities in Oregon. It also pro- 
poses to own and operate water works and gas works for municipal purposes 
and to operate telephone and telegraph lines along its roads. Both companies 
will have headquarters in Salem. 


ANDERSON, S. C.—The directors of the Anderson Traction Company 
have decided to call a meeting of the stockholders to be held on Dec. 5 to 
arrange to increase the capital stock to $280,000, the proceeds of half of 
this amount to be used in building the line from Anderson to Belton. As 
soon as the line is completed to Belton it will then be extended to William- 
ston and Pelzer and thence to Greenville. : 

OGDEN, UTAH.—A franchise for the construction of an interurban electric 
railway in Weber County has been granted by the County Commissioners to 
J. F. McCarren. This line will be part of the system which will eventually ex- 
tend from Salt Lake to Brigham City. 


RUTLAND, VT.—The Vermont Internal Improvement Company has been 
organized here with a paid-up capital of $100,000. Its business will be the 
buying, selling, leasing of electric railways in Vermont. The officers are: 
President, G. Tracy Rogers, of Binghamton, N. Y.; vice-president, Leo. H., 
Wise, of New York City; secretary and treasurer, Charles H. West, of 
Rutland, ° ° 

CENTRALIA, WASH.—The City Council has passed the ordinance of the 
Centralia-Chehalis Electric Railway & Power Company for a franchise to operate 


electric cars in Centralia. 
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New Industrial Companies. 





THE PEOPLE’S ELECTRIC POWER COMPANY, of Galesburg, IIL, 
has been incorporated, with a capital stock of $2,500. The incorporators are 
Charles S. Harris, Addison P, Higgins and Frank W. Harris. 

THE ELECTROLIAN ORGAN COMPANY, of Hoboken, N. J., has been 
incorporated with a capital stock of $2,000,000. The incorporators are Eben 
Smith, Frederick R. Coffin, Arthur S. Brook and William B. Fleming. 

THE ROCHESTER PRISM ELECTRIC LIGHT COMPANY, of Rochester, 
N. Y., has been incorporated with a capital stock of $100,000. The directors 
are M. M. Buyck, Irondequoit; H. R. Glynn and S, W. Long, Rochester. 

THE CENTRAL ELECTRIC MANUFACTURING COMPANY, of Rock 
Island, Ill., has been incorporated with a capital stock of $30,000. The in- 
corporators are William H, Edwards, Gustav Stengel and Henry Tappendorf. 

THE SALAMANDER ELECTRICAL HEATING COMPANY, with a capital 
stock of $25,000, has been incorporated in San Francisco, Cal., by W. A. 
Gribble A. T. Tregoning, E. C, and A. C. Gribble and Jas. Davis; place of 
business, San Francisco. 

THE INTERNATIONAL FIRE ALARM COMPANY will be incorporated 
at Lima, O., with a capital stock of $200,000. Among those interested are 
J. C. Riley, James Keenan, of Marion, Ind., S. A. Mahen, Charles McFar- 
land and S. M. Finch. 

THE CALIFORNIA ELECTRIC COMIPANY has been incorporated at Los 
Angeles, Cal., with a capital stock of $50,000. The directors are Richard 
Spencer, E. M. Scribner, W. F. Gibbs, Oscar Lawler, of this city, and E. L. 
Sperry, of San Francisco. 

THE NATIONAL ELECTRIC & MANUFACTURING COMPANY has 
filed articles of incorporation at Des Moines, Ia., the capital stock being 
$10,000. The incorporators are: Perry A. Williams, Fred Esprey, L. H. 
Heffner, John McLennan, C. E. Todd and C, L. Page. 





Obituary. 


CHARLES A. THOMPSON, president of the Charles A. Thompson Com- 
pany, New York City, and of the Thompson-Bonney Company, Brooklyn, died 
at his home Nov. 27 from the effect of an injury received from a fall on 
Nov. 7, not having regained consciousness from that time until his death. Mr. 
Thompson was born in Elkhart, Ind., and was 44 years of age. His early elec- 
trical training was commenced under Mr. J. J. Wood, of the Fort Wayne 
Company, 25 years ago. He was superintendent of the Old Manhattan 
Electric Light Company, of New York, and served on the engineering staff 
of the Stanley Electric Manufacturing Company and later was superintendent 
of the Winston-Salem Electric Light Company of Winston, N. C. Mr. 
Thompson had a large acquaintance in the electrical field, and his numerous 
friends will keenly feel his untimely death. 





Personal. 


MR. J. S. LEHMAN, whose por- 
trait is presented herewith, has been 
long and widely known in the com- 
mercial side of the incandescent 
lamp business. He entered the in- 
candescent lamp field in 1893, being 
cashier and book-keeper for the Co- 
lumbia Incandescent Lamp Company, 
of St. Louis, Mo. Four years later 
he was put in charge of all of their 
city business which he handled suc- 
cessfully until 1899, when he was 
transferred to Texas. He spent the 
following three years in that State 
as well as in Louisiana and Mexico. 
In 1902-he was recalled to St. Louis 
and assigned to the Western terri- 
tory including the Pacific Coast. He 
continued in that territory until the 

MR, J. S. LEHMAN, first of November, 1905, when he en- 

tered the employ of the Westing- 

house Electric and Manufacturing Company as general lamp agent for the Saw- 
He has now been assigned to the St. Louis office, 





yer-Man Electric Company. 
thus finding himself again in familiar territory. 

MR. CHARLES Y. McVEY has been appointed general manager of the 
Federal Telephone Company, with headquarters in Cleveland, O. 

MR. WILLIAM PAXTON LITTLE, for some years past assistant treasurer 
of the Niagara Falls Power Company, and well known as a skilled accountant, 
has recently been made treasurer of the company. 

MR. W. R. GARDENER, long and well known to the electrical fraternity 
as assistant manager of the Pittsfield (Mass.) Electric Company, has retired 
from that position, and is no longer connected with the corporation. 

PROF. B. V. SWENSON, the recently elected secretary of the American 
Street & Interurban Railway Association, has opened offices for that body at 
60 Wall Street, New York City, room 609, and with telephone call 5882 John, 

MR. C. E. WILSON, general manager of the Keystone Telephone Com- 
pany, of Philadelphia, has been appointed a member of the executive council 
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of the National-Interstate Telephone Association, to succeed the late Mr. 


W. D. Barnard. 
DR. P,. E. MURRAY, assistant district superintendent for the Western 
Union Telegraph Company, at Atlanta, Ga., has resigned. He was with 


the company for 40 years and 28 years at Atlanta headquarters, 

MR. IRWIN LEHMAN, who has for some years represented the Columbia 
Lamp Company in Texas, has joined the forces of the Sawyer-Man 
Electric Company, and will continue operations in the same territory. 

MR. H. T. PURDY, electrical engineer of the Abangarez Gold Fields Com- 
pany, Costa Rica, is on a visit to this country, after an 
absence of seven years. Mr. Purdy was formerly with the Sprague, Thomson- 
Houston and General Electric Companies. 

MR. H. L. DOHERTY.—At a recent meeting of the board of directors of 
the New York and Queens Electric Lighting & Power Company, Mr. Henry 
L. Doherty, who is now making New York more than ever his headquarters, 
was elected a director to fill an existing vacancy. 

DR. F. A. C. PERRINE, from the beginning of this week, will have his 
offices in the suite of Henry L. Doherty, fourteenth floor, 60 Wall Street, 
New York City, where he will carry on his large and growing practice as a 
consulting engineer, with special reference to hydro-electric enterprises. 

MR. W. H. DARBEE.—Mr. William H. Darbee, general superintendent of 
the Connecticut Railway & Light Company, has resigned to become engineer 
to the New York State Gas and Electric Commission, A banquet was given him 
by his old associates, to express regret and wish him success in the new sphere 
of labor. 

MR. C, S. POWELL, general agent of the Westinghouse Electric & Manu- 
facturing Company, who has for some time occupied the branch offices 
at 11 Pine Street, New York, has removed to the general offices of the 
company, which occupy the entire nineteenth floor of the Trinity Building, 
111 Broadway. 


MR. C. W. SPEIRS, M. I. E. E., of the Morgan Crucible Company, Ltd., 
of London, is now visiting the United States and will spend about a month 
in the country. Mr. Speirs, who has done a good deal of active work in the 
electrical engineering field, is interested in the introduction of improved graphite 
brushes for dynamo-electric apparatus. 


N, Y. E. S. MEMBERS.—At the last meeing of the New York Electrical 
Society the following new members were elected: W. H. Warren, Albert Roe, 
Bernhard Hoffman, Charles Rogalsky, Walter Neumuller, E. A. Skehan, Al- 
bert Baldwin Hoffman, B. P. Wiltberger, Robert A. Broadfoot, Arthur J. 
Arwine, Felix Preston, Frank Davidson. 

MR. W. L. HOLDEN.—The Pine Bluff (Ark.) Commercial says: ‘Mr. 
W. L. Holden, who is one of the owners of the American Electric Company, 
has disposed of his interest in the concern to his partner, Mr. W. T. Williams, 
In a few days Mr. Holden. will leave for Ilmo, Mo., to accept the position 
as electrician with the Cotton Belt Railway.” 


MR. H. M. BAXTER.—Mr. H. M. Baxter, who was connected for three 
years with the Westinghouse Electric and Manufacturing Company, in the 
purchasing and advertising departments, has established an office at Nos, 522- 
23-24 Park Building, Pittsburg, to handle the advertising appropriations of 
firms in the machinery and mechanical products business. 


MR. S. SALISBURY, the Worcester (Mass.) millionaire, who died recently, 
was active in the electrical field, and has contributed largely to the Worcester 
Polytechnic Institute. He was director of the Worcester Electric Light Com- 
pany, director of the Worcester Consolidated Street Railway Company, direc- 
tor of the Worcester Railways and Investment Company, and director of the 
New England Telephone and Telegraph Company. 

MR. J. J. BURNS.—Mr. James J. Burns, formerly of Worcester, who 
has been superintendent of the Pittsfield Spark Coil Company for several 
years past, has severed his connection with the concern to take a well-earned 
rest before engaging in other business. Mr. Burns has several inventions 
patented, in the manufacture of which he will engage. He will be succeeded 
by Arthur W. Wentworth, who has been superintendent of the inspection 
department of the Pittsfield (Mass.) Electric Company. 


MR. H. T. EDGAR, for the past four and one-half years vice-president 
and manager of the El Paso Electric Railway Company and International 
Light and Power Company, both of El] Paso, Tex., has resigned to accept the 
position of second vice-president and manager of the Northern Texas Trac- 
tion Company, of Fort Worth, Tex., comprising the local lines in Fort Worth 
and the Interurban between Fort Worth and Ddllas. All the properties men- 
tioned are under the general management of Stone & Webster, of Boston. 


PROF. GISBERT KAPP.—The London Times, in its engineering supple- 
ment of November 15, says: “That the Birmingham University should have 
been successful in securing a gentleman of the all-around attainments of Mr. 
Gisbert Kapp to fill the chair of electrical engineering is a matter on which 
the University deserves to be congratulated. It is to be wished that there 
were more candidates of the same distinction available for similar positions, 
for it is the belief of not a few who have made a study of technical education 
in this country that there are educational institutions with us in which re- 
forms would most usefully begin at the top. In saying this there is. no 
intention of casting any slur on the many educational centres whose pre- 
ceptors are perhaps more distinguished for abstract than for practical knowledge 
of the subjects on which they impart instruction. But it must be acknowledged 
that men like Mr. Gisbert Kapp are rare. That gentleman is not only possessed 
of scientific attainments of the highest order, but he has had the advantage 
of experience in utilizing them in two different directions—viz., as a journalis- 
tic exponent of electrical theory and practice and as a practical electrical 
engineer. In both of these directions he has made his mark and achieved 
in them what may be justly described as a European reputation.” This is 


Puentas Arenas, 





language that will be echoed and approved by a host of friends and admirers 
in America. 
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Trade Publications. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
has just perfected a portable pipe-thawing transformer of five kilowatts capacity, 
also a choke coil to work in connection with standard 15 to 20-kw lighting or 
power transformers, thus making standard capacity transformers available for 
thawing purposes in winter. The company has some interesting printed matter 
describing this apparatus, which can be had by addressing any of its district 
officers, 

INCANDESCENT LAMPS.—The General Electric Company, Schenectady, 
N. Y., has issued price list No. 5141, dealing with high-efficiency lamps with 
Holophane Pagoda reflectors and fittings. Publication No. 3366, of the same 
company illustrates various forms of Edison lamps for all purposes. These 
lamps have an apparent specific power consumption of from 3.1 to 4 watts 
per candle. Flyer No. 2168 treats of porcelain weatherproof sockets which 
have been designed for outdoor decorative lighting. They are intended to 
be supported by a single wire which is independent of the circuit wires 
and which is attached to the socket cap. 

MERCURY-VAPOR DEVICES.—Bulletin No. 7 of Cooper Hewitt Elec- 
tric Company, 220 West Twenty-ninth St,, New York, gives a complete dis- 
cussion of the operating characteristics of mercury-vapor lamps. These lamps 
are characterized by extremely high efficiency, and the absence of sharply 
defined lights and shadows. Bulletin No. 10 of the same company deals 
particularly with mercury-vapor lamps for direct-current and describes indoor 
Bulletin No. 11 treats of alternating-current 


types for general illumination. 
vapor converters for charging storage 


Cooper Hewitt lamps. Single-phase 
batteries are illustrated and described in Bulletin No. 9. 

DIRECTORY OF THE COUNTRY’S MANUFACTURERS.—The fifth edi- 
tion of the ‘Manufacturers of the United States” has recently appeared. The 
original volume, the first edition, came out in 1892, and was a pamphlet of 
less than 50 pages. This 1905 edition has grown to 2,700 large pages, each 
arranged in two columns. It is a very carefully compiled, arranged and 
indexed directory of the manufacturers of this country. It gives the par- 
ticulars of no less than 512,734 different manufacturing concerns and reports 
their products under 52,596 separate names of articles. The book is coming 
to have such a large circulation in foreign countries and at home as its 
importance and the care devoted to its compilation warrant. It is proposed 
hereafter to put out a new and revised edition every year. The publisher 
is the Manufacturers’ Red Book Publishing Company, 225 Fourth Avenue, 
New York City. The book is not sold; it is loaned to subscribers. 


NORTHERN HOISTING MOTORS.—The Northern Electrical Manufac- 
turing Company, of Madison, Wis., has issued leaflet 148, showing some ap- 
plications of Northern motor drive in hoisting work. The leaflet reveals the 
special adaptability of the various types of motors for hoisting service. Two 
of the illustrations show some motor-driven hoists embodying the box type 
machines designed especially to meet the requirements of hoisting work. They 
are built with exceptionally sturdy shafts and liberal bearings, and can be ap- 
plied to practically any type of service. These box type motors are built with 
bosses which can be drilled and tapped for fastening to the machine to be 
driven, or supplied with feet, so that the equipment can be mounted with 
great ease under any condition. The box type motors are built dust proof, 
and are frequently supplied for use out of doors without requiring any special 
protection against weather and rain excepting that embodied in the machine 
design. 

DIRECT-CURRENT RAILWAYS.—Bulletin No, 4421 of the General 
Electric Company, Schenectady, N. Y., describes the GE-80 40-hp motor for 
direct-current railway service. The bulletin discusses the rating of motors 
and treats at length the factors which determine the service that may be 
expected from railway motors. Bulletin No. 4422 gives a complete descrip- 
tioh of portable sub-stations as designed by the General Electric Company 
for the Cincinnati and Columbus Traction Company, the Exeter, Hampton 
and Amesbury Street Railway Company. Each equipment consists of a 
specially arranged car upon which is mounted a complete sub-station equip- 
ment comprising an air-blast step-down transformer, with its motor-driven 
blower fan, a suitable rotary converter and the necessary instruments and 
switches. These portable sub-stations can be hauled to any convenient turn- 
out to which the high-tension line has been carried, and there used to supply 
current to the trolley wire or feeders. 


News of the Trade. 








FAHNESTOCK ELECTRIC COMPANY is the new name dt the Fahnestock 
Transmitter Company. The address remains the same, viz., 132 Havemeyer 
Street, Brooklyn, N, Y. 

THE JEFFREY MANUFACTURING COMPANY, of Columbus, Ohio, 
has recently established a New England branch with offices in the Oliver 
Building, at 141 Milk Street, Boston, Mass. Mr. H, C. Freeman, for many 
years with the home office at Columbus, is the engineer in charge. Cata- 
logues, prices and specifications covering the Jeffrey complete line, can be 
had by addressing this office. 

APPROVED MATERIAL.—Mr. C, E. Bradshaw, City Electrician of Char- 
lotte, N. C., writes us as follows: ‘‘Please insert in your paper that this de- 
partment will be glad to receive samples and information regarding approved 
materials and fittings, from the manufacturers as we allow only approved ma- 
terial. We have had considerable trouble with contractors and others buying 
unapproved material and fittings and think if we could show them just what 
is approved it would be to the advantage of manufacturers and contractors 
alike, besides saving a great deal of trouble. 
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DIRECTORY OF ELECTRICAL ASSOCIA- 
TIONS, SOCIETIES, ETC. 


(Published first issue of each month.) 
AMERICAN ELectricaL SALESMEN AssocIATION. Secretary, Geo. 
218 North Court Street, Rockford, III. 


H. Erich, 


AMERICAN ELECTROCHEMICAL Society. Secretary, S. S. Sadtler, 39 S. roth 
St., Philadelphia. Next meeting Ithaca, N. Y., May, 1906. 
AMERICAN ELecTRO-THERAPEUTIC AssocIATION. Secretary, Dr. C. E. Skin- 


ner, New Haven, Conn. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secretary, Ralph W. Pore, 
95 Liberty St., New York. Meetings, fourth Friday each month. 

AMERICAN Rattway, MEcHANicAL & ELEcTRICAL ASSOCIATION, 
Walter Mower, 12 Woodward Avenue, Detroit, Mich. 

AMERICAN Society oF Civit ENGINEERS. Secretary, Chas. 
West 57th St., New York. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
12 West 31st St., New York. 

AMERICAN SocIETY OF MUNICIPAL IMPROVEMENTS. 
Municipal Building, Brooklyn, N. Y. 

AMERICAN STREET & INTERURBAN 


Secretary, 
W. Hunt, 220 
Secretary, F. R. Hutton, 
Secretary, G. W. Tillson, 
Secretary, B. V. 


RAILWAY ASSOCIATION. 


Swenson, 60 Wall St., New York. 

ASSOCIATION oF Epison ILLUMINATING CoMPANIES. Secretary, W. S. Bar- 
stow, 56 Pine St., New York City and Portland, Ore. 

ASSOCIATION OF RatLway TELEGRAPH SUPERINTENDENTS. Secretary, P. W. 


Drew, Milwaukee, Wis. Next meeting, Denver, Col., May, 1906. 
ASSOCIATION OF ELectric Licutinc ENGINEERS OF New ENGianp. Secretary, 
C. R. Brown, 516 Atlantic Ave., Boston, Mass. Annual meetings held in 
Boston on third Wednesday in March. 
CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. 
tier, Spencer, Cal. 


Secretary, P. T. Whit- 


CANADIAN ELECTRICAL AssOcIATION. Secretary, C. H. Mortimer, Toronto, 
Ont. Next meeting, Niagara Falls, Ont., 1906. 
CoLtorapo Exectric Licut, Power & Rartway AssociaTIon. Secretary, 


George B. Tripp, Colorado Springs, Col. 

Connecticut State Street RaiLway AssociaTion. Secretary, Kk. W. Poole, 
Bridgeport, Conn. Annual meeting in November, 1906, 

ENGINE BuILpERs’ ASSOCIATION OF THE UNITED STATES. 
Lyle, 39 Cortlandt St., New York. 

ELectricaL Contractors’ AssociATION OF New York STATE. 
Fish, Rochester, N. Y. Next meeting, Buffalo, Jan. 16, 1906. 
Secretary, Frederic P. Vose, 


Secretary, J. I. 


Secretary, F. 


ELECTRICAL TRADES ASSOCIATION OF CHICAGO. 
Marquette Building, Chicago. 

ELEcTRICAL TRADES ASSOCIATION OF PHILADELPHIA. Secretary, E. A. Symmes, 
810 Drexel Building, Philadelphia, Pa. 

ELECTRICAL TRADES ASSOCIATION OF CANADA. 
Insurance Building, Montreal, Can. 


Secretary, J. A. Mann, Royal 


ELectricAL TRADES ASSOCIATION OF THE Paciric Coast. Secretary, Albert 
H. Elliott, Claus Spreckels Building, San Francisco, Cal. 


ELEctTRICAL TraDEs Society oF New York (Member National Electrical Trades 


Association). Secretary, Franz Neilson, 80 Wall Street, New York. Board 
of Directors meets second Friday of each month. 
Emprre State Gas AND Exectric Association. Secretary, T. R. Beal, 


October, 
Secretary, H. E. 


Poughkeepsie, N. Y. Annual meeting, 1906. 

Intt1no1s State Evectrric ASSOCIATION. 
Ill. 

INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN INDIANA. 
W. Landgrebe, Huntingburg, Ind. 

Inp1aNA ELectric RAILWAY ASSOCIATION. 
olis, Ind. Annual sueceting, second Thursday in 
meetings, second Thursday of each month. 

Iowa STREET AND INTERURBAN AssocIATION. Secretary, L. D. 
buque, Ia. 

Iowa ELEcTRICAL ASSOCIATION. 
Next meeting, Des Moines. 

Iowa TELEPHONE AssociaTION. Secretary, C. C. Deering, Boone, Ia. 
meeting, Des Moines, second Tuesday in March, 1906. 

Kansas Gas, Water & Etectric LicHt ASSOCIATION. 
Nicholson, Newton, Kan. 


Chubbuck, Ottawa, 
Secretary, E. 


H. White, Indianap- 
1906. Monthly 


Secretary, P. 
January, 
Mathes, Du- 
Secretary, George S. Carson, Iowa City, Ia. 
Next 


Secretary, James D. 
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KEentTUCKY INDEPENDENT TELEPHONE ASSOCIATION, 
Mount Vernon, Ky. 

Maine Street Rattway ASsociaTION. 
gress St., Portland, Me. 

MaseacuusetTs Street Raitway Association. Secretary, Charles S. Clark, 
70 Kilby St., Boston, Mass. Meets second Wednesday of each month, ex- 


Secretary, James Maret, 


Secretary, E. A. Newman, 471 Con- 


cept July and August. 

MicuH1GAN E vectric AssociaTion.. Secretary, A. C. Marshuail, Port Huron, 
Mich. 

Missourt INDEPENDENT TELEPHONE ASSOCIATION. Secretary, Frank S$. Leach, 
Sedalia, Mo. 

NaTIONAL ARM, Pin & Bracket Association. Secretary, J. B. Magers, Mad- 
ison, Ind. 


NaTionaL ELectricaL Trapes AssociaTion. Secretary, Fred. P. Vose, 1343 
Marquette Building, Chicago. Next meeting, June 14, 1906. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF THE UNITED STATES, 
Secretary, W. H. Morton, 44 Whitesboro Street, Utica, N. Y. Next meeting, 
Cleveland, O., July 18, 1906. 

NATIONAL-INTERSTATE TELEPHONE ASSOCIATION. 
ville, Tenn. 

NATIONAL Exvectric Licgut ASSOCIATION. 
delphia, Pa. 

New ENGLAND ELEctTRICAL TrapES ASSOCIATION. 
per, 84 State St., Boston, Mass. 

New EnNGLanp Street Raitway Crus. Secretary, John J. Lane, 12 Peart 
St., Boston, Mass. Meets last Thursday of each month. 

New Yorx Evectricat Society. Secretary, G. H. Guy, 114 Liberty Street, 
New York. 

NORTHWESTERN ELECTRICAL ASSOCIATION. 
Wells Building, Milwaukee, Wis. ~ Next 
Wednesday in January, 1906. 

New York State INDEPENDENT TELEPHONE AssociaTION. Secretary, T. S. 
Lane, 536 Ellicott Square, Buffalo, N. Y. Next meeting, Elmira, N. Y., June, 
1906. 

Ouro Evectric Licut Association. Secretary, D. L. Gaskill, Greenville, O. 
Outo INDEPENDENT TELEPHONE ASSOCIATION. Secretary, Ralph Reamer, I’orts- 
mouth, O. Annual meeting, Columbus, March 30, 1906. 

Outro STREET Rartway AssociaTIon. Secretary, Chas. Currie, Akron, Ohio. 

Ouro Society oF MECHANICAL, ELECTRICAL AND STEAM ENGINEERS. Secre- 
tary, F. W. Bullard, Cleveland, O. 


Otp TiME TELEGRAPHERS AND HIstToRIcaL ASSOCIATION. John 
Brant, 195 Broadway, New York. Next meeting, Washington, D. C., Oct. 9, 
10 and 11, 1906. 

Paciric Coast ELECTRICAL TRANSMISSION ASSOCIATION. 
Reed, Portland, Ore. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSOCIATION. 
E. Bradley, 135 South Second Street, Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Smith, Lebanon, Pa. 

Pixe’s Peak PotytecHNic Society. Secretary, E. A. Sawyer, 
Springs, Col. Meetings second Saturday of each month. 

SOUTHWESTERN ELECTRICAL AND GAs AssociaTION. Secretary, Frank P. Duffy, 
Beaumont, Tex. Next meeting, second Tuesday in May, 1906 

Soutu Daxota TELEPHONE AssociATION. Secretary, H. B. Hartwell, Irene, 
S. D. Next annual convention, Sioux [alls, S. D., second Wednesday in 
January, 1906. 

Street RAILwAy ACCOUNTANTS’ ASSOCIATION OF AMERICA, 
White, Box 345, Hartford, Conn. 

Srreet RaiLway ASSOCIATION OF THE STATE OF NEw YorK. 
Fairchild, Jr., 114 Liberty St., New York. 

UNpDERWRITERS’ NATIONAL ELectric Association. Secretary Electrical Com- 
mittee, C. M. Goddard, 55 Kilby Street, Boston, Mass. Annual meeting of 
Electrical Committee, 32 Nassau Street, New York, Dec. 6, 1905. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELEPHONE ASSOCIATION. 
Johnsbury, Vt. 
Secretary, C. C. Wells, Middlebury Flec- 


Secretary, A. L. Tetu, Nash- 
Secretary, W. C. L. Eglin, Phila- 


Secretary, Alton F. Tup- 


Secretary, T. R. 
meeting, Milwaukee, 


Mercein, 
Wis., 


1142 
third 


Secretary, 


Secretary, Samuel G. 
Secretary, H. 


Secretary, Charles H. 


Colorado 


Secretary, E. M, 


Secretary, C. B. 


Sec- 
retary, G. W. Buzzell, St. 
VERMONT ELECTRICAL ASSOCIATION. 
tric Light Company, Middlebury, Vt. 

WESTERN Society oF ENGINEERS, Electrical Section, formerly Chicago Elec- 


trical Association. Secretary, J. H. Warder, 1737 Monadnock Block, Chicago. 
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Electrical Patents. 








UNITED STATES PATENTS ISSUED NOV. 21, 1905. 
[Conducted by Rosenbaum & Stockbridge, Patent Attys., 140 Nassau St., N. Y.] 


804,819. SIGNALING SYSTEM; James E, Allison, St. Louis, Mo. App. 
filed Aug. 14, 1902. Telegraph outfits are contained in boxes along the 
roadway, and means are provided at each for depressing a semaphore arm 
whenever the train despatcher’s office desires to communicate with a 
train. The arm is repositioned manually by the train officer after he has 
received the message. 


804,820. SIGNALING SYSTEM; James _ E. Allison, St. Louis, Mo. App. 
filed May 4, 1904. Relates to details of the above system and particu- 
larly the automatic switch mechanism_by which the central station can 
communicate with any desired point. Employs synchronously moving mag- 
net-operated ratchet wheels with release magnets for re-positioning all 
the wheels after an actuation. 


804.243. LEADING-IN CONDUCTOR FOR ELECTRIC VAPOR_ AP- 


PARATUS; Peter Cooper Hewitt, New York, N. Y. App. filed March 
26, 1904. (See Current News and Notes). 
SIGNAL SYSTEM; Amiel R. Hoover, Pleasanthill, 


604,848. TELEPHONE 
Ill. App. filed April 20, 1905. 





804, ne ELECTRIC SWITCH; Frederick Huffer, New. York, N. Y. App. 
led Apr. 9, 1904. fixture for supporting electric lamps so arranged 
a swiveling movements of the lamp in one direction alternately turn 
on and off the current, while movements in the opposite direction are 
without effect. 
804, i. MULTIPLE SWITCHBOARD FOR TELEPHONE-EXCHANGES; 
Milo G. Kellogg, Chicago, Ill. App. filed Feb. 13, 1892. 

804, 862. TELEPHONE-EXCHANGE SYSTEM; Milo G. Kellogg, 
Ill. App. filed Dec, 20, 1894. . 
804,931. APPARATUS FOR ELECTROLYTICAL DECOMPOSITION; Gun- 

nar Elias Cassel, Stockholm, Sweden. App. filed May 4, 1905. 


804, 940, ELECTRIC SWITCH OR DISCONNECTING DEVICE FOR TELE- 
PHONES; Leonard J. Fletchall, Hatfield, Mo. App. filed Aug. 11, 1904. 


805, ont. STAFF SYSTEM FOR CONTROLLING THE TRAFFIC ALONG 
NGLE TRACK RAILROADS; Thomas H, Patenall, Wilkinsburg, Pa. 

— filed Feb. 6, 1905. Employs an independent staff, and has a socket 
or holder adapted to receive a train staff removed from the usual in- 
struments, whereby said independent staff is released, and the main cir- 
cuits between the instruments are opened and the instruments locked to 
prevent the removal of other staves therefrom. 


Chicago, 
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805,057. RINGING KEY; Edward B. Craft, Chicago, Ill. App. filed Apr. 8, 
190s. A telephone operator’s switch in which the two swinging parts are 
interconnected by compound levers so that the movement of either one is 
effective to reposition the other. 

805,062. GUARD FOR THIRD RAILS; Augustus A, Hickerson, Reynolds- 
burg and William H. Phalor, Shepard, O. App. filed Feb. 6, 1905. 
A housing for third rails comprising a wooden structure with a pitch 
roof depending over the rail, and a wall to which the usual feed wires 
are secured. 

805,092. ELECTRIC TRANSMITTER; Jerome Prince, Milford, Mass. App. 
filed Feb. 2, 1905. 

805,093. COUPLING FOR ELECTRICAL CONDUITS; Alexander C. Proud- 
fit, New York, N. Y. App. filed Oct. 14, 1903. In order to avoid the 
abrasion of conductors drawn through ordinary gas pipe sheathing by 
the burr at the end of the sections, the patentee employs a coupling having 
an internal rounded wall or bead which bears against the conductor 
and prevents its contact with the burr. 


805,096. TROLLEY-WHEEL AND MOUNTING THEREFOR; Frank N. 
Russell, Elmira, N. Y. App. filed April 15, 1905. 
805,108. SIGNALING SYSTEM; Paul Winsor, Weston, Mass. App. filed 


Aug. 11, 1905. An alarm circuit for giving the go-ahead signal to the 
motorman of a multiple unit train. A signal circuit from a battery on the 
rear car is completed by the closure of all the doors on the train. 

805,126. MULTIPLE-STATION TELEPHONE SYSTEM; Arthur J. Farmer, 
Detroit, Mich. App. filed Dec. 26, 1903. 

805,131. INCANDESCENT ELECTRIC LAMP; Royal Gerow and George 
{. Gerow, Northport, Canada. App. filed Dec. 31, 1904. The filament 
is designed to be removable so as to permit of being replaced when 
burned out. The filament support is threaded into the lamp body, and has 
a check valve for exhausting the air. 

805,154. FUSE TERMINAL; Henry E. Procunier, Oak Park, Ill. App. filed 
Apr. 3, 1903. A method of connecting telephone wires to their terminal 
box in which the wires are led to a point near the cast-iron grounded box 
where there is a lightning arrester, and subsequently through the thermal 
coil, and centrally through an insulating plug into the box. 

805,159. AUTOMATIC DAMPER AND VALVE REGULATOR; Clark E. 
Sanford, Oswego, N. Y. App. filed Sept. 21, 1904. Clockwork mechan- 
ism is adapted to alternately open and close the furnace damper when 
started in operation by a magnetic release. The magnetic release is con- 
trolled by a thermostat. 

805,166. ELECTRIC RAIL; Louis Steinberger, New York, N. Y. App. 
filed Jan. 3, 1905. The high potential part of the third rail is M-shaped 
in cross section and dove-tailed into a continuous insulated support bolted 
to the ties. The third rail has heating coils along its length which are 
sufficient to melt ice and snow thereon in winter. 
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805,154.—lI'use Terminal. 

INSULATOR PIN; Louis Steinberger, New York, N. Y. App. 
filed Jan. 3, 1905. The insulator is in the form of a slender vertical pin 
with a corrugated surface to form petticoats, and has a saddle at its 
upper end upon which is threaded a clamping nut for holding the con- 
ductor in place. 

805,169. INSULATOR AND WIRE CLAMP; John F. Taubold, Scranton, 
Pa. App. filed Feb. 26, 1904. The insulator comprises a two-part clamp, 
the parts of which are moved toward one angther by rack and pinion 
mechanism. The clamp is self-locking when fully engaged. 

805,188. APPARATUS FOR CONTROLLING ELECTRIC MOTORS; Harry 
©. Dey, Brooklyn, N. Y. App. filed May 5, 1899. The fields of the two 
motors upon a truck are themselves rotatable and are geared together 
so as to normally oppose the torque of one another. When special break- 
ing effects are desired the circuits are manipulated in a special way so 
that the fields rotate in one direction or the other and produce an electro- 
magnetic drag. 

805,249. ELECTRIC 


805,167. 


CONDUCTOR; Louis E, Underwood, Lynn, Mass. 
App. filed Apr. 1, 1905. An arrangement for making good electrical con- 
nection between carbon brushes and their connecting leads. The con- 
ductor enters the block through an opening and is knotted arotind 
an internal cavity where it may be soldered if desired. 

805,253. VOLTAGE REGULATOR; Ernst F. W. Alexanderson, Schenectady, 
N. Y. App. filed Mar, 10, 1905. A system for maintaining a constant 
potential on a circuit which is connected in parallel with a second cir- 
cuit in which the current fluctuates. Employs a transformer of the open 
coil type having a secondary winding in series with one circuit supplied, 
and a primary winding in series with a different phase of another circuit 
supplied. 

805,263. TIME LIMIT DEVICE FOR CONTROLLERS; Alexander Church- 
ward, New York, N. Y. App. filed Oct. 10, 1903. <A starter for electric 
vehicles in which an electro-magnetic valve admits fluid to a cylinder 
which slowly cuts out the starting resistance. The circuits are afranged 
so as to insure the initial release of the brake. 

805,282. INCANDESCENT LAMP; Gustavo Germani, Pittsburg, Pa. App. 
filed Oct. 13, 1904. In order to prevent the loosening of the platinum 
terminals in an incandescent lamp, the terminals are fused through the 
glass at a point widely removed from the heat of the filament and pro- 
tected wires are led therefrom into the lamp, and the filament is secured 
upon these. 

805,287. INCANDESCENT LAMP SOCKET; James J. Hartley, Syracuse 
N. Y. App. filed May 1, 1903. Details of the switch mechanism of a 
socket for Thomson-Houston and Edison lamps. i 


into 


A_ horizontally movable 


spring blade is pressed by a cam into contact with the opposed terminal. 
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805,288. INCLOSED FUSE; Caryl D. Haskins, Schenectady, N. Y. App. 
filed June 24, 1904. In order to prevent the destructive arc which ol- 
lows the blow-out of a fuse, in a high potential circuit, the fuse is made 
to support a spring pressed insulating plug or cone which moves forwardly 
when the fuse blows, so as to intercept any arc which may be formed. 

805,289. MAGNETIC SEPARATOR; Harry E. Heath, Windsor, Conn. 

App. filed Sept. 17, 1903. The ore particles travel slowly forward on a 

conveyor belt under transversely moving soft iron shoes which straddle a 

conductor carrying a heavy current. The shoes are magnetized in this 

way during their passage across the conveyor. 
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805,288.—lnclosed use. 

805,291. SEMAPHORE SIGNAL; Reinhold Herman, -rafton, Pa. App. 
filed Apr. 26, 1905. Relates to details of a ‘‘semi-automatic’’ block signal 

system. Employs clutch magnets for gripping the semaphore arm to a 

shaft so as to permit its movement when the shaft is turned. 


805,292. METHOD OF STARTING ELECTRIC, GAS OR VAPOR DE- 
VI Peter Cooper Hewitt, New York, N. Y. App. filed Nov. 24, 
1903. (See Current News and Notes.) 

805,293. STARTING DEVICE FOR MERCURY-VAPOR APPARATUS; 


Peter Cooper Hewitt, New York, N. Y. App. filed Oct. 19, 1904. 

805,315. UNIPOLAR MACHINE; Jakob E. Noeggerath, Schenectady, N. Y. 
App. filed Apr. 1, 1905. A unipolar dynamo in which the collector rings 
are in contact with the conductor at uniformly spaced points around the 
same so as to give uniform current density therein, without necessitating 
the brushes being so spaced around it. 

805,322. ELECTRIC ARC LAMP; William R. Ridings, Stretford, England. 
Ave filed Mar, 1, 1904. A pair of revoluble magazines contain a plurality 
of carbons, and are automatically stepped around so as to feed the car- 
bods into position as soon as the preceding carbons have been used up. 

805,327. ELECTRIC SELF-WINDING CLOCK; Charles F. A. Sturts, San 
Francisco, Cal. App. filed June 3, 1904. A dry battery is intermittently 
connected to a motor magnet which winds up the main spring. 

805,338. CABLE TROLLEY; John E. Boyle, Scranton, Pa. App. filed Nov. 
12, 1904. A single forging has its ends bent to form a hook to engage 
a messenger cable, and its central portion formed into a loop within which 
is swiveled a bearing roller for the cable. 


805,346. ALTERNATING-CURRENT MOTOR SYSTEM; Albert G, Davis 
Schenectady, N. Y. App. filed April 9, 1902. (See Current News and 
Notes.) 

805,400. ICE REMOVER FOR TROLLEY WIRES; Montraville M. Wood, 


Chicago, Ill. App. filed Mar. 24, 1905. An elastic band has spaced steel 
cutters thereon, and may be passed around the usual trolley wheel so as 
to cut ice and snow from the wire. 

805,412. SYSTEM FOR WIRELESS TELEGRAPHY; Thomas E. Clark, 
Detroit, Mich. App. filed Feb. 17, 1902. A spark gap for wireless tele- 
graph systems in which a pair of conical plugs are adjustably disposed be- 
tween the usual copper balls so as to produce a multiple gap, the parts 
of which can be simultaneously adjusted. 

805,415. ALTERNATING-CURRENT MOTOR SYSTEM; Albert G. Davis, 
Schenectady, N. Y. App. filed April 9, 1902. (See Current News and 
Notes.) 

805,416. ELECTRIC MOTOR; Ernest R. Esmond, New York, N. Y. App. 
filed Oct. 25, 1904. The motor field is revolvable and has armature wind- 
ings upon its exterior service so as to virtually constitute the armature 
of a second motor field. The internal armature is geared to its field so as 
to have a fixed relation of movement. 
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803,419. BLOCK AND DESPATCHING SYSTEM FOR RAILWAYS; 
Richard W. Gallagher and George F. Gillett, San Francisco, Cal. App. 
filed Feb. 5, 1904. A special signal conductor is laid adjacent to the usual 
track rails, and signal circuits between the different locomotives are com- 
pleted when they arrive within the same block. 

805,433. SEMAPHORE SIGNAL; Reinhold Herman, Crafton, Pa. App. 
filed Nov. 21, 1903. Has a signal adapted to go. to the danger position 
automatically by gravity and is returned by an electric motor and which 
also serves to release locking means for the semaphore. 





805,315.—Unipolar Machine. 


